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In 1866 I published Six Lectures on certain obscure injuries of the 
ierfoua system commonly met with as the result of shocks to the body 
eceired in collisions on railways. My objects in that publication were 
D direct the attention of surgeons to a class of injuries that had 
hitherto been but little noted ; to endeavour to throw some light on 
their true characters : and, lastly, to show that though they commonly 
arose from railway collisions, they were not peculiar to them, but 
might be the consequence of any of the more ordinary accidents of civil 
life. 

These Lectures attracted some attention at the time. Thev were 
translated into German by Dr. Kelp, of Halle, were republished in 
America, and have long been out of print in this country. 

In the present work will be found some of the resuits of my more 
recent and extended experience. In it the sis original Lectures have 
"been incorporated — not, however, without much alteration — and eight 
new Lectures have been added. 

The scope of the work has been materially extended, and the title 
iias been changed, so as to embrace the wider range of aubjects of 
which it now treats. These have been considered rather from a purely 
clinical, than from a physio iogica'. or pathological, point of view. 
Throughout these Lectures, but more especially in those on Diagnosis 
and Prognosis, attention has been directed to the medico-legal aspects 
of this large, obscure, and important class of injuries of the nervous 
system. 

To Mr, John Tweedy I am deeply indebted for much valuable assist- 
ance in carrying this volume through the press, and in relieving me to 
a great extent of those editorial duties which press somewhat heavily on 
one otherwise much engaged. 

John Eric EBicnsBN. 

Cavendish Pjal-b, Lonuon, 
My. 1876. 
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CONCUSSION OF THE SPINE 



NERVOUS SHOCK. 



IITTRODUCTORT REMARKS, 

Gentlemes", — It is well known to every surgeon of experience that 
jpo injury of the head is too triSing to be despised. This ohservatioii, 
"piade of old hy Hippocrates, may be applied with equal if not with 
_ j-eater justice to injuries of the spine. For if the brain is liable to 
fsiiffer serious primary lesion and protracted secondary disease from the 
infliction of slight and perhaps, at the time, apparently trivial injuries 
to the head, the spinal cord is at least equally prone to become func- 
tionally disturbed and organically diseased from injuries sustained by 
the vertebral column. 

My object in these Lectures will be to direct your attention to certain 
Injnries of the Spine that may arise from accidents that are often 
apparently slight, from shocks to the body generally, as well as from 
blows inflicted directly npon the back ; and to describe the train of 
progressire symptoms that lead up to the obscure, protracted, and often 
dangerous diseases ot the spinal cord and its membranes, that sooner or 
later are liable to supervene thereon. 

These injaries of the spine and of the spinal cord occur not unfre- 
quently in theordinary accidents of civil life — in falls, blows, horse 
and carriage accidents, injuries in gymnasiums, &c., hut in none more 
frequently or with greater severity than in those which are sustained by 
persons who have been subjected to the violent shock of a railway 
collision. And if in these Ijcctures I speak more of the injuries 
of the spine arising from this than from any other class of acci- 
dents, it is not because I wish to make a distinction in injuries of 
the spine according to their causes, and still less to establish any- 
thing like a speciality of ' railway surgery,' but rather because injuries 
of the nervous system of the kind we are about to discuss have become 
of much practical importance from the great frequency of their occur- 
rence, consequent on the extension of railway traflflc. and because they 
are so frequently the cause of litigation. There is also a special and 
painful interest attaching to them from the distressing character of the 
aymptoms presented bv tno sufferers. Moreover, in these cases there is 
always a peculiar diSculty, which is often greatly increased by the 
absence of evidence of outward and direct physical iniui7, by the 
obscurity and insidious character of the early symptoms, the slowly 

fii-ogressive development of the secondary organic lesions, and the 
imctional derangements entailed by them, and by the very uncertain 
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nature of tho ultimate issues of the case. Thus they constitute a clasS' 
of injuries that often tax the diagnostic skill of the snrgeon to the very" 
utmost, lu his endeavours to UDruvel the complicated series of phenom- 
ena that they present, and in the necessity that frequently arisea o:* 
separating those symptoms which are real from those which are merel' 
the consequences of the exaggerated importance that the patien 
attaches to his injuries, the surgeon will he called upon to exercisi 
much practical skill and judgment. 

Every circumstance connected with the more serious injuries of th< 
nervous system, whether affecting the brain, spinal cord, or peripheral 
nerves — whether arising from wounds, from fracture of the skull, oS 
fnieture and dislocation of the spine — have been so thoroughly studied 
by all practical surgeons that little now remains to be said "on thesr 
fluhjeets, and with them I have at present no concern. But the pri. 
mary effects and the secondary results of slight injuries to the nervom 
system do not appear, as yet, to have received that amount of study an^^^ 
attention on the part of surgeons that their frequency and their impop 
tance alike demand. The neglect with which these cases have hitherti 
been treated appears the morecstraordinary when we consider the pefint 
iar interest that their phenomena always present, and the important po; 
sition that they have, of late years, assumed in medico-legal practice 
There is indeecT no class of cases in which medical men arc now so (re 
quently called upon to give evidence in courts of law, as those whicl 
involve the many intricate questions that arise in actions for damage 
against railway companies fer injuries of the nervous system, alleged to 
have been sus&ined by passengers in collisions ; and there is no class of 
cases in wliich more discrepancy of surgical opinion may be elicited. 

It is partly with the view of supplying a missing chapter in medical 
jurisprudence, which, as generally taught in the schools, does not deal 
sufficiently with surgical questions, and partly with the view and in the 
hop3 of clearing up some of the more obscure points connected with 
these injuries, that I bring this important subject before your nofice. 
I believe that, as these cases come to be more carefully studied, and 
consequently better understood, much of the obscurity that has hitherto 
surrounded them wiil bo removed, and we shall less frequently see those 
deplorable contests of professional opinion which we have been so often 
obliged to witness in our courts of law. 

The importance of these inquiries has latterly assumed ii new aspect 
from the very interesting fact pointed out by Brown-Sequard,' that 
in many animals morbid states of various kinds may be hereditarily 
transmitted as the results of injuries inflicted on the nervous system of 
one or other of their parents. Thus, for instance, this distinguished 
physiologist has exporimenfcaljy proved that epilepsy may appear by 
transmission, in animals whose parents have been rendered epileptic by 
an injury of the spinal cord,' as well as in the offspring of those in 
which that disease had been induced by section of the sciatic nervo. 
Esophthalmia, malformations of the ears and toes, partial closure of 
the eyelids, hematoma, and dry gangrene of the ears, have all been thus 
produced in animals ; and although there is no proof as yet that anal- 
ogous effects can be developed in man by heredity from parents who have 
suffered an injury of the nervous system, yet we may fairly assume that 
such is the case ; and now that attention has been called to this impor- 
tant subject, we may expect to find similar instances in the human being. 

I purpose illustrating these Lectures by cases drawn from my own 
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practice, and by a refereiice t:o a few of the more interesting pnblisliert 
cases that hear upon the subject. In doing so, I ahull confine myself to 
the details of a few selected instances. It would be as nseless aa it 
iiroitld he tedions to undnly multiply the ilhistrations, as they all pre- 
'acnt analogona trains of symptoms and phenomena. I wish particnlarly 
and very specially to impress upon you, that although I ahall have fre- 
quent occasion to speak of ' shocks ' to the norVous system arising from 
railway accidents, I do not consider that these injuries stand in n 
different category from accidents occurring from other cansea in civil 
-life ; and it will be one of the main objects of these Lectures to show 
you that prcciaelv the same effects may result from other and more ordi- 
nary injuries, ft must, however, be evident to you all, that in no ordi- 
nary accidents can the ebock, physical and menial, be so great as in 
those that occur on railways. The rapidity of the movement, the 
momentum of the persons injured and of the vehicle that carries them, 
■the suddenness of its arrest, the, helpleBaneas of the sufferers, and the 
natural perturbation of mind that must disturb the bravest, are all cir- 
" cumatances which necessarily greatly increase the severity of the result- 
ing injury to the nervous system, and which have led surgeons to con- 
eider these cases as somewhat exceptional and different from ordinary 
' accidents. There is, in fact, much the same difference between these 
and the more onlinary injuries of the nervous system as there is between 
a gunshot wound and other contused and lacerated wounds of the limbs. 
The cause is special, and the j-esults are peculiar ; but though peculiar 
they are not so unlike those arising from other accidents as to justify ub 
in regarding them as being in any essential respect distinct and differ- 
' ent. The peculiarity of tiieEe obscure injuries of the nervous system 
. caused by railway shocks is sufficiently sireat, however, to warrant us in 
grouping them together, and considering them as a whole in a separate 
chapter m the great book of Surgery, 

Perhaps the one circumstance which more than any other gives a 
peculiar character to a railway accident is the thrill or jar. the ' ihranle- 
ment ' of French writers, the sharp vibratfon, in fact, that is Irantmit- 
ted through everything subjected to it. It ia this vibratory shock or 
jar which by some ia compared to an electric shock, by otheis to setting 
the teeth on edge, that causes a carriage to be shattered into splinters, 
,and occasions the sharp tremulous movement that runs through every 
fibre of its occupants and that constitutes the shock. In addition to all 
this the body of the traveller is thrown to and fro, often five or six 
times, without any power of resistance or of self-preservation. 

But although the intense shock to the system that reaults from these 
accidents naturally and necessarily gives to them a terrible interest and 
Importance; do not for a moment suppose that these injuries are pecul- 
iar to or solely occasioned by accidents that occur on railways. 

There never was a greater error. It is one of those singular mistakes 
that has arisen from men trusting too much to their own individual 
experience, and paying 'too little heed to the observations of their prede- 
eeasors. It is an error begot in egotism and nurtured by indolence and 
self-complacency. It is easy for a roan to say that such and such a 
thing cannot exist, because ' I, in my large experience at our hospital, 
never saw it," whereas, if he would take the trouble, he would lind, by 
the study of their works, that aurgeona of equally large, or perhaps of 
far greater, experience in their generation have seen and deacnbed it. 

Formerly this opinion niisht nave been excusable ; it is no longer so. 
The comparative rarity of these obscure injuries of the nervous systrm 
in ordinary hoapital practice and in private, caused them either to be 
entirely overlooked, or to be regarded as mere surgical curiositiea. 
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Now, however, since tbey occtir, nnfortnnately, too frequently in groaps, 
sometimeH of scores at u time, they have been brought under the obser- 
vation o£ every surgeon, and their aymptoaiB, prognosis, diagnosis, and 
treatment form an important part of the professional occupation of 
practitioners in every part f th unt who may at any time be 
called upon to diagnose and tt la otgee idence con- 
cerning them. 

If we look into the surgic 1 1 t atu f th p t nt ry we shall 
find that cases of alight aceid ntt h pn hdfll ved by eeri- 
ona persistent or fatal result n k bat 1 ey were o£ 

such rare occurrence that surgeons of the greatest experience do not 
appear to have seen, a sufBciently large number to treat specially of 
them. 

Sir Aatley Cooper, who certainly enjoyed a wider range of experience 
in surgical practice than has ever oefore or since fallen to the lot of any 
one man in this country, said that his experience, extensive aa it had 
been, was only as a bucket of water out of the great ocean of gnrgical 
knowledge. 

In the writings of Sir A. Cooper himself, in those of his predecessors 
and contemporaries, especially of Boyer, of Sir C. Bell, and, at a later 
period, of Ollivier and Aborcrombie, you will find many isolated 
recorded which prove inconteatably that precisely tbe same aeries ol 
phenomena that of late years have led to the absurd appellation of thfei 
Railway Spine.' had followed accidents, and had been described by 
surgeons of the first rank in this country and in France, a quarter of ft 
century and more before the first railw^ was opened, and that they 
were then generally recognised as arising from the common accidents ol*^ 
civil life. The only difference is, that accidents have greatly increasec. 
in frequency and intensity since tbe introduction of railways, and these 
injuries have become proportionally more numeroua and more severe. 

I have hitherto spoken only of these injuries as occurring in the ordi- 
nary accidents of civil life And on the railways, but they are not un- 
known to the Army Surgeons. In the ' Army Medical Report,' issued 
by the United States Government on the Surgery of the Great AVar of 
the Rebellion, there are seventy-five cases report-cd under the head of 
' Contusions and Miscellaneona Injuries of the Spine,' from which all 
cases of fracture and of dislocation are excluded. From this report the 
following facta may be gleaned. Of the seventy-five, two died from. 
causes nnconnected with the accident, twenty-seven were discharged 
from the service aa unfit for duty, and three returned to easy duty, the> 
remaining forty-three returned to niilitai^ duty. No mention is made. 
of the duration of the treatment in thirty-two of the cases. Of the 
remainder it is stated aa follows : one, fourteen months ; one, twelve 
months-; and one, six months ; three, five months ; two, three months ;. 
one, two months ; and two, under one month. 

The causes of the injuries are stated aa follows in thirty-eight cases : — ■ 

Falls from horBea . . 14. .. died 1... recovered 6... dischai^od 7 

Simple (alia . . . . 1' "■ ' .. - 

8trackby brBnclieB. 

Blows from muskets . 

Railway ncoident . . 

Bacon has truly said, ' They he the best physicians which, being 
learned, incline to the traditions of experience, or, being erapirica, in- 
cline to the methods of learning.' The same remark is applicable to 
surgeons, and that observation is as trne at the present day as when it i 
was made, nearly three hundred years ago. 



Yes, truly. Gentlemen, if you are ' empirics,' incline to the methods 
of learning. Do not trust wholly lo your own ' empiricism ; ' in other 
words, to your own individual experience ; but learn what has heen seen 
by others of equal, perhaps of greuter, experience than yourselves ; as 
accurate in observing, and as truthful in recording. The study of the 
works of such men is not a vain and futile learning, but one replete 
with valuable resuita. In reading their works, you feel that you como 
into direct communion with these great men,— with the Boyers, the 
Bells, and the Coopers, — and from them you will learn many a lesson of 
practical wisdom, the direct resnlt of their accurate observations. 

But you may go further back than the writings of these great men, 
and you will find scattered here and there throughout medical litera- 
ture some moat interesting cases that hear upon this very point. You 
will find much in this literature that anticipates what are often errone- 
ously Buppoaed to be more recent discoveries. Many a man, imagining 
that he has struck out a new vein of truth, has found that years ugo it 
had heen explored and the ore extracted by his predecessors, and he 
has had to exclaim. '■Pereant ante nos qui nostra dixere.' 

If you take up the third volume of the ' Medical Observations and 
Inquiries,' yon will find that in 1766, more than one hundred years ago, 
a case is related by Dr. Maty of ' a Palsy occasioned by a fall, attended 
with uncommon symptoms,' which is of so interesting a nature, and 
which bears so closely upon our subject, that I feel that I need offer no 
apology for giving you an abstract of it here, although as it occurred be- 
tween sixty and seventy years before the first railway was opened in this 
country, it might at hi-st appear to have less relation to railway acci- 
dents than it really has, for in its course and symptoms it is identical 
with many of them. 

This case, which is given at length, and which I shall abstract from 
the original, is briefly as follows :— 

Count de Lordat, a French officer of great rank and much merit, 
whilst on his way to join his regiment, in April, 1761, had the misfort- 
une to be overturned in his carriage from a pretty high and steep 
bank. His head pitched against the top of the coach ; his neck was 
twisted from left to right ; his left shoulder, arm, and hand were much 
bruised. As he felt tit the time little inconvenience from his fall, he 
was able to walk to the next town, which was at a considerable dis- 
tance. Thence he pursued his journey, and it was not till the sixth 
day that he was Ifit olood on accouut of the injury to the shoulder and 
hand. 

The Count went through the fatigues of the campaign, which waa a 
very trying one. Towards the beginning of the winter (at least six 
months after the accident), he began to find an impediment to the 
utterance of certain words, and his left arm appeared to be weaker. He 
underwent some treatment, but without much advantage ; made a sec- 
ond campaign, at the end of which he found the diSiculty in speaking 
and in moving his left arm considerably increased. He waa now obliged 
to leave the army and return to Paris, the palsy of the left arm increas- 
ing more and more. Many remedies were employed without effect. 
Involuntary convulsive movements took place all over the body. The 
left arm withered more and more, and the Count could hardly utter a 
few words. 

This was in December, 1763, two years and a-balf after the accident. 

He consulted various physicians, and underwent much treatment 
without benefit. 

In October, 17G4, three years and a-half after the fall, Dr. Maty aaw 
him. 'A more melancholy object,' he says, 'I never beheld. The 
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patient, naturally a handsome, middle-sized sangaine man, of a cheerfal 
disposition and an active mind, appeared much emaciated, stoopiD^, 
and dejected. He walked with a cane, but with much difficulty^ and in 
a tottering manner.' His left hand and arm were .wasted and para- 
lysed ; his right was somewhat benumbed, and he could scarcely lift it 
up to his head. His saliva dribbled away ; he could only utter mono- 
syllables, ' and these came out, after much struggling, in a violent 
expiration, and with a low tone, and indistinct articulation.' Diges- 
tion was weak, urine natural. His senses and the powers of his mind. 
were unimpaired. He occupied himself much in reading and writing 
on abstruse subjects. No local tumour or disease was discoverable in 
the neck or anywhere else. From this time his health gradually de- 
clined, and he finally died on the 5th March, 1765, nearly four years 
after the accident. 

On examination after death, the pia mater of the brain was found 
' full of blood and lymph ' ; and towards the falx there were some 
marks of suppuration. The medulla oblongata is stated to have been 
greatly enlarged, being about one-third larger than the natural size. 
The membranes of the cord were greatly thickened and very tough. 
The cervical portion of the cord was hardened, so as to resist the press 
ure of the fingers. 

* From these appearances,' says Dr. Maty, * we were at no loss to fix 
the cause of the general palsy in the alterations of the medulla spinalis 
and oblongata.' The twisting of the neck in the fall had caused the 
membranes of the cord to be excessively stretched and irritated ; the 
morbid changes then extended by degrees to the spinal marrow, which, 
being thereby compressed, brought on the paralytic symptoms. 

This case is of the utmost interest and importance ; and though it 
occurred and was published more than a century back, it presents m so 
marked a manner the ordinary features of ' Concussion of the Spine,' 
that it may almost be considered a typical case of one of those accidents. 

The points to which I would particularly beg to direct your attention 
in this case are these : — 

1st. That there was no evidence of blow upon the spine, — merely a 
twist of the neck in the fall. 

2nd. That no immediate inconvenience was felt, except from the 
bruise on the shoulder and hand. 

3rd. That the patient was able to walk a considerable distance, and 
to continue his journey after the occurrence of the accident. 

4th. The symptoms of paralysis did not manifest themselves for sev- 
eral months after the injury. 

5th. They were at first confined to" the left arm and to the parts of 
speech. 

6th. They very slowlv but progressively increased, extending to the 
left leg and slightly to the right arm. 

7th. This extension of paralysis was very gradual, occupying two or 
three years. The sphincters were not affected, and the urine was 
healthy. 

8th. The general health gradually but slowly gave way, and death at 
last ensued, after a lapse of four years, by a gradual decay of the powers 
of life. 

9th. After death, evidences of disease were found in the membranes 
of the cord, and the cord itself. The narrator of the case stating that 
the membranes were primarily, and the cord secondarily, affected. 

You will find, as we proceed in the investigation of this subject, that 
the symptoms, their gradual development, and the after-death appear- 
ances presented by this- class, are typical of the whole class of Injuries 




of the Spine grouped together under the one common term ' Cohcub- 
sion,' from whatever cause arising. 

The term ' Concussion of the Spine ' has beeo objected to, and .it has 
been proposed to substitute "Concussion of the Cord,' on the ground 
that we say ' Concnasion of the Brain ' and not of ' the Head.' Bnt 
the cases are not similar. The spine, irrespective of ita cord, ia a much 
more complicated structure than the head. In ' Concussion of the 
iSpiue ' we have not only, and not even necessarily, an injury of the 
cord, but also, and perhaps solely, an injnry of the osseous, fibrous, 
ligamentous, and muscular strnctures that enter so largely into the 
conformation and support of the vertebral coulmn— of the nerves that 
pass across it — and of the membranes included within it. Injuries of 
these parts often occasion very grave and most persistent symptoms 
without any lesion whatever of the cord. 



LECTURE II. 



EFFECTS OF DIREOT AND SEVERE BLOWS ON THB SPINE. 



* 



It ia not my intention in these Lectnres to occupy your time with any 
remarks on those injuries of the spine that are attended by distinct and 
immediate signs of lesion, such as fracture or dislocation of the verte- 
bral column, or direct wound of the cord itself. The nature and the 
consequences, proximate and remote, of such injuries as these are obvi- 
ous, and are so well understood by all engaged in surgical practice, tiiat 
the consideration of them need not detain ua. And what I have to say 
about them I have stated at length elsewhere.' 

My present object is to call your attention to the effects, local and 
.ooustitutional, immediate and remote, of certain forms of injury from 
hich the spinal cord is liable to suffer without serious lesion of ita pro- 
tecting column or enveloping membranes. These injuries, on account 
■of the obscurity of their primary symptoms, the gradual development of 
their secondary phenomena, and tho ultimate severity and long persist- 
once of the evila they occasion, are of the greatest interest to the prac- 
tical surgeon. 

In considering these injuries, I shall adopt the following arrange- 
ment : — 

1. The effects of severe blows directly applied to the spine, but with- 
out obvious lesion of bone or Hgami'ut. 

The consideration of the effects of slight and apparently trivial in- 
jaries applied directly to the spine. 

3. Tlie effects that injuries of distant parts of the body, or that 
ahocks of the system, unattended by any direct blow upon the back, 
have upon the spinal cord. 

4. The effects produced by sprains, wrenches, or twists of the spine. 

Firstly. Let us inquire into the effects, immediate and remote, of 
those forms of concnasion of the spinal cord which follow a severe degree 
of external violence applied to the vertebral column. 
; It is by no means easy to give a clear and comprehensive definition of 
die term, ' Concnsaion of the Spine.' Without attempting to do so, it 
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may be stated, that this phrase is generally adopted by surgeons to indi- 
cate ascertain state of the spinal cord occasioned by external violence ; 
a state that is independent of, and usually, but not necessarily, uncom- 
plicated by any obvious lesion of the vertebral column, such as its fract- 
ure or dislocation, — a condition that is supposed to depend upon a 
shake or jar received by the cord, in consequence of which its intimate 
organic structure may be more or less deranged, and by which its func- 
tions are certainly greatly disturbed, so that various symptoms indicative 
of loss or modification of innervation are immediately or remotely 
induced. 

The primary effects of these concussions or commotions of the spinal 
cord are probably due to molecular changes in its structure. The sec- 
ondary are mostly of an inflammatory character, or are dependent on 
retrogressive organic changes, such as softening, &c., consequent on 
interierence with its nutrition. 

It would appear that surgeons and writers on diseases of the nervous 
system have included four distinct pathological conditions under this 
one term, ' Concussion of the Spine,' viz., 1. A jar or shake of the 
cord, disordering, to a greater or less degree, its functions, without any 
lesion perceptible to the unaided eye. 2. Compression of the cord 
slowly produced by the extravasation of blood. 3. Compression of the 
cord by inflammatory exudations, serum, lymph, or pus within the spi- 
nal canal ; and, 4. Chronic alterations of the structure of the cord itself 
as the result of impairment of nutrition consequent on the occurrence 
of one or other of the preceding pathological states, but chiefly of the 
third. These various conditions differ remarkably from one another in 
their symptoms and effects, and have only this m common, that they 
are nob dependent upon an obvious external injury of the spine, such as 
the laceration or compression of the cord by the fracture or dislocation 
of a vertebra. 

Concussion or Commotion of the Spinal Cord as a result of severe and 
direct blows upon the back is a morbid condition that has long been 
recognised and carefully described by those who have written on the 
effects of injury of this important part of the body. 

It must not be forgotten, however, that severe and direct blows on 
the back may develop disease in the vertebral column and the meninges 
in which the cord may become secondarily implicated, and which may 
creep on by continuity of structure to the membranes of the brain. 

The changes set up in the structures that enter into the conformation 
of the vertebral column by direct blows on the back may terminate in 
caries, angular curvature, abscess, &c. This is matter of common, in 
fact every-day surgical observation. Cases of this kind will be referred 
to in the course of these Lectures. It will suffice here to say that such 
disease may be developed from the very earliest infancy to the adult age 
from such violence. I have even known the slapping of the back of a 
newly-born infant to make it breathe develop caries of the dorsal spine, 
and from that early age direct violence cannot be applied to the spine 
without imminent risk of inducing local disease. 

Sir A. Cooper ^ relates two cases of concussion of the spine, one ter- 
minating at the end of ten weeks in complete, the other in incomplete 
recovery. 

Mayo ' relates two cases. In one at the end of six months there was 
no amelioration. In the other at the end of four months symptoms of 
inflammatory softening of the cord set in. 

' Dislocations and Fractures of Joints, 8vo. ed., p. 526 et seq, 
2 Outlines of Pathology London, 1836. 



' CASE 1.— CONCUSSION — COMPLETE RECOVERY. 

Sir Charles Bell ' relates two most interesting cases of c 
the spine, both oeeitaioned by falls and blows on the hack. In one of 
the cases the symptoms were immediate, but in the other they developed 
themselves slowly after an interval of some months. 

Boyer' relates two cases. In one the putient struck his loins by fall- 
ing into a deep ditch. He was affected by complete paraplegia, and 
speedily died. On examination no morbid appearances could be de- 
tected, there being no fraj^ture, dislocation, effusion, or any lesion of 
the cord or its membranes. In the other ease, a man amusing himself 
with gymnastic exercises strained his back between the shoulders, lie 
became paraplegic, and died in a few weeks. After death no lesion of 
any kind was found in the spine or cord. 

Abercrombie, in liis well-known and philosophical treatise on the 
Brain and Spinal Cord,' has a sbort chaptei' ou this iujury, in which 
he relates several cases from his own observations and from the practice 
of others, in which the characteristic symptoms of concussion of the 
covd followed blows upon the spine. 

Oliivier* has collected, from hia own prjictice nnd thut of others, 
thirteen cases of this injury. They are detailed with mnch minuteness. 
Several of these jnoved fatal, and of these the after-deafh appeai'ances 
are given at length. 

The following cases will illustrate some of the chief points of interest 
in the development of the symptoms and progress of spinal coucusalon 
trota the infliction of severe and direct injury to the spine. 

Case I. Fall on Sack— Partial Parapkgta— Recovery. — A man, 43 
jears of age, a clerk, fell whilst getting down from the roof of an omiii- 
ous, and struck hia back heavily upon the ground. He tried to got up, 
but was unable to do so, and was carried to University College Hos- 
pital, where he was admitted in February 1857, under my care. 

On examination it was found that he had a transverse brnise upon 
the back, in the dorso-lumhar region, probably from coming m contact 
with the step of the vehicle in his fall. He suffered pain on pressure 
■about the bruised part ; bnt no irregularity in the line of the spinous 
processes or any other sign of fracture or of injury to the vertebra 
could be detected. The ecchymosis extended over the two or three last 
dotsal and the first lumbar vertebife. His consciousness was in no way 
disturbed. Tie could not stand, as his legs gave way under him. He 
complained of complete numbness in the left leg, but in the right there 
Tfas a certain degree of sensibility associated with tingling, pricking 
eeneations. When laid in bod he could not move the left lower 
extremity, but he could flex the right thigh upon the abdomen and 
draw up the knee, though he could not raise the foot. The catheter 
TPas passed and clear urine drawn off. 

He was ordered complete rest in bed ; five grains of calomel, to be 
followed by a purgative enema, and the use of the catheter, if necessary, 
every eighth hour. 

Febrile reaction set in, which continued for three or four days. Ho 
■was quite unable to empty the bladder ; the urine was consequently 
drawu otl by the catheter. There was no incontinence of flatus or of 
feces. The state of the lower extremities remained unaltered. 

At the end of a week he was decidedly better ; he could raise the 
light foot from the bed, and the normal sensibility of that limb had in 

great measure returned. He could draw up the left knee, and there 

> Siurgical Gbsematlaiis. London, 1816, 

• ^MdJaiiiM ChirurglmlM. vol, iii., p. 133. 
' London, 1838, p. 3Tf>. 

* TraUS des Malailita de la JfoMe fyiiiiire. PariB, 1837. 
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was some sensation in the leg and. in the dorsum of the foot. The 
retention of urine continued. 

At the end of a fortnight motion and sensation had returned in the 
right lower extremity, but the left limb was still weak and partially 
numb, with formications and tinglings. He now began to pass his 
urine — which was acid — without the use of the catheter. During the 
whole of this period the only treatment that had been adopted was rest 
in bed, with an occasional aperient. He was now ordered to sit up, and 
had dry cupping to the lower part of the spine. 

At the expiration of another week he was able to move about on his 
feet with a tottering, straddling gait, by the aid of a chair and stick. 
He now steadily improved both in appearance and in power of moving. 
At the end of the first month he could walk with but little assistance ; 
he was still very weak in the left leg, which was partially numb ; it felt 
as if asleep, and tingled. 

Sti Ululating embrocations were ordered to the spine, and he was 
ordered the twelfth of a grain of perchloride of mercury in a drachm of 
compound tincture of cinchona thrice a day. Under this treatment 
he steadily improved, and was able to leave the hospital at the end of 
the sixth week, walking with the aid of a stick. He was treated as an 
out-patient with strychnine and iron, and the local application of gal- 
vanism, for two or three weeks longer, and then dismissed cured. 

This case is related as an instance of not very uncommon occurrence, 
in which, after a severe and direct blow upon the spine, paraplegic 
symptoms are suddenly developed, which again disappear completely in 
the course of a few weeks under the influence of rest and appropriate 
treatment. The only point of special interest in this case is, that 
although there was paralysis and complete retention, the urine contin- 
ued acid throughout. It is probable that the pathological lesion in such 
a case as this consists of some intra- vertebral extravasation of blood, the 
compression exercised by which occasions the symptoms, which disap- 
pear as the blood becomes gradually absorbed. 

Case 2. Fall on Bach —Partial Paraplegia — Cerehro-Meningeal 
Symptoms-— Incomplete Recovery, — A painter, 30 years of age, was 
admitted into University College Hospital, under my care, in June 
1865, under the following circumstances. He stated that whilst paint- 
ing a house he overreached himself, and fell with the ladder to the 
ground, a height of about thirty feet, and struck his back upon a gravel 
walk. His hand was cut in the fall, but his head was uninjured. On 
admission he was found somewhat collapsed, cold, and with a feeble 
pulse. There was no evidence of fracture either of spine or pelvis, but 
the back was ecchymosed to some extent about the centre of the dorsal 
region. He could not stand, but when lying in bed could draw up 
the knees nearly to a right angle, although he was unable to raise the 
feet. He complained of numbness and tingling in both legs and feet, 
but could feel when pinched or pricked. The patient had perfect con- 
trol over his sphincters, and the urine was acid. 

He was treated by rest in bed, dry cupping to the spine, and occa- 
sional aperients. At the end of a month he had not improved, being as 
nearly as possible in the same state as on admission. He was now put 
on small doses of the perchloride of mercury in bark, and had counter- 
irritation applied to the spine. Some little amendment took place 
under this plan of treatment, and in August he was able to sit up, but 
could neither walk nor stand without support, and continued to com- 
plain of the numbness and tingling in his legs. Towards the end of the 
month he seemed to have acquired slight power over the legs, and could 
manage, by dragging them along, and leaning on a chair and stick or 
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crutch, to move acroaa the ward. Ho now very slowly improveO, and by 
, the enil of September was able to leave the hospital. He was emaciated, 
flaeheotic-looking, and could barely manage to walk and drag hia leg, 
i)y holding on to the furniture or by pualiing a chair before him. He 
continued through the winter mending but very slowly. Towards the 
-wvrly part of the following year he was taken charge of by the Sisters of 
' Mercy, who Bent him to tueir establiahment at Clewer. There he grad- 
tial]j regained a certain degree of health and strength. I saw him 
I again on April 20, exactly ten months after the accident ; he was then 
■in the following state. 

He descrihed himself as being languid, depressed, and as if going out 
"of his mind. His memory had become very bad — at times all seemed 
^» blank to him. When he went on an errand he often eould not recol- 
lect what it was about; was always obliged to write it down. Hia 
thoughts wero confused ; he often mixed up one thing with another. 



He was very nervous and easily frighteued. lie dreamt much, and was 
told thnt he talked and cried out in his sleep. 

He said he was ' not the same man thut ho was,' and thought he 
never would be. Ho could not do ordinaiy work as hefore the accident 
— only ' odd jobs.* He could not walk more than a mile, and could not 
carry a pail of water without great exertion. 

He was never free from an aching, throbhiug pain in the back ; most 
severe in the middle dorsal region. There the spine was very tender on 
pressure, and the tenderness extended to some distance ou either aide of 
It, more especially on the left This pain was greatly increased by 
movement of any kind, especially by bending backwards. He stooped 
with great difficulty, and was obliged to go upon one knee in order to 
pick anything off the floor. He walked in a ahuffling, unsteadv man- 
ner, and always used a stick. He complained of numbness and ' pins 
and needles ' in the right leg and foot. There was no difference in the 
-'■je of the limbs. 

He had suffered since the accident from musoffi yolitantes and col- 
;oiired spectra, ' like the rainbow ' before his eyes. Light did not dia- 

3sa him, but loud noises did. His hearing was very acute indeed. 

Noirritability of bladder ; heldandpassedhis water well ; urine acid. 

In December 18fi7, two years and a half after the occurrence of the 
accident, he was still suffering from very severe pain at the lower j)art 
of the spine and in the dorsal region. Ho walked with great difficulty 
in a bent posture, and was quite unable to do any active or continuoua 
work. lie was again admitted into the hospital, but did not materially 
iinprove under treatment. 

This case presents a good example of concnasion of the spine followed 
"by partial paralysis of sensation and motion of the lower limbs without 
Affection of the sphincters or alkalinity of urine, terminating in incom- 
plete recovery. 

It appears to me doubtful whether intra-vertebral hemorrhage took 
'place in this case ; but there can be little doubt that the spinal cord had 
sustained some serious organic lesion which interfered with complete 
recovery. 

In some cases, however, the result ia not ao satisfactory even as in 
iibia ; the symptoms that are immediately developed continuing for 
many yeai's, even for the remainder of the patient's life, without 
■change. 

Case 3. Blow on Spine and Head — Slow supervention of Paralysis — 
Fit« — Dealh by falling into River. — H. N., aged 43, a carpenter at 
■Bishops Stortford, admitted into University College Hospital, October 
16j 1866. Had Deen a hard-working man of temperate habits ; always 
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enjoyed good health till he met with the following accident. More 
than three years ago, one day in June 1863, he was assisting to load a 
waggon with woodwork, when just as it was about to be tied down with 
rope, some of it slipped and fell on to the side of the patient, who was 
stooping by the cart. Pour pieces fell, the first of which struck him on 
the back of the head, knocked him down and stunned him. The other 
pieces fell across his back. They were heavy beams, intended for the 
roof of a church, 25 ft. long ana 6 in. square. After the accident he 
was able to walk a short distance home, and had no paralysis afterwards. 
He was, however, laid up for four months. He was much bruised, and 
suffered from violent pains in the back of his head. He was treated 
with embrocations only. 

At the end of four months he again went to work, though he bad still 
some constant pain in the back, with every now and then a severe 
exacerbation, so that he was obliged to lay up for a few days. He con- 
tinued in this state until June 1866, when he was suddenly affected 
with giddiness ; on -stooping he fell down. His back also became worse. 
His medical attendant then cupped and blistered him energetically, and 
at the end of seven weeks he was sufficiently improved to go to the sea- 
side. He remained there a month, and was much better when he 
returned to work, but soon became as bad as before. He continued 
doing as little work as he was able, until October, when he came up to 
London. He did not suffer from giddiness until June 1866, three yeai*8 
after the accident. At the same time his sight began to fail. If he 
read for a short time, the letters began to dance before his eyes. He 
suffered also from noises in his ears and head, and from failure of mem- 
ory, especially forgetting what he had just been told or what had 
recently happened. 

About the same time also he began to suffer occasional paralysis of 
the right arm and hand, lasting from a few minutes to an hour. There 
was no pain in the arm at these times, but complete loss of both sensa- 
tion aad motion. The return of power was accompanied by the un- 
pleasant sensation of ' pins and needles.' After July, however, he was 
not troubled with these attacks. He had never had rheumatism or 
gout, and had had but little carrying or lifting of weights in his work. 

On admission the patient was tolerably stout, though he said he had 
lost flesh since the accident. He had a somewhat vacant expression of 
counteuanoe, and a hesitating way of speaking. He was very easily 
confused, especially respecting names and dates. The muscles were 
well developed, though rather flabby, and patient generally ffresented 
slight evidences of illness. On applying pressure along the line of the 
vertebral spines three tender spots were met with in the lower cervical 
(fifth and sixth^ middle dorsal and lumbar regions. The last was the 
most painful, tne former less so. He complained especially of a sensa- 
tion of cold water being poured down his spine, also of numbness dow^ii 
the back of his thighs. 

Bowels very regular. He cannot sleep well at night. When he does 
sleep he is continually dreaming. 

He was ordered to take the sixteenth of a grain of perchlorfde of 
mercury in an ounce of decoction of bark, three times a day. Blisters 
to be applied to the tender spots on the spine. 

2>5th. — Spine has been repeatedly blistered both with liq. vesicatorins 
and emp. lyttae, but patient's skin is very obstinate, and but little 
result has been produced. Condition much the same. 

iVov. 2nd. — Patient has been kept in bed, lying a good deal on his 
face. His back has been well blistered, and he expresses himself much 
relieved. The tenderness at the upper part of the back has disap- 
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red ; that in the himbar region is not much iilterod. 
the back and ooeiput have also diaapiieared. Appetite { 



i 



The paini 
good, bowels 
regular, hut patient sleeps little and ligktly. 

I2(h. — Patient much the same. Rather less tenderness in the lumbar 
region. Still much insomnia. Blisters to be repeated. 

17/ft.— Patient gets up daily. No pain in back or head ; no tender- 
ness on prCBsure anywhere ; back still sore from blisters ; general health 
good ; aleepa better. 

23id. — No tenderneea on pressure at any part of the back. The blis- 
ters are all but healed. Patient looks much better than on admission, 
and has lost much of his vacant expression, lie has also less hesitation 
in his speech. 

26lh. — Patient says he is in better health than he has been in since 
the accident. Has nothing whatever to complain of. 

After the patient's return home he was able to resume work to a 
certain extent. He was, however, seized with ' fits,' probably epiJepti- 
iorm, and in one of these fell into the river and was drowned, as I was 
informed by Dr. Glasscock. 

This ease is interesting, as showing, 1. The alow supervention of 

iralysis after a severe concussion of the spine from direct violence ; 

The effect of treatment; and 3. The supervention of 'fits,' as the 
'paralytic symptoms declined. 

The following ' is one of the most remarkable cases on record, of long 
persistent paralysis after a blow on the spine, the loss of sensation being 
flo complete that the patient submitted to the amputation of both thighs 
■without feeling the slightest pain. As this case has never, I believe, 
been published in this country, and is of so very remarkable a charac- 
ter, 1 have thought that it might not he out of place to give an abstract 
of it here. 

£7ow on Hend and Bark — Complete Ancesthcsia of Lower 
Limbs — Ampu/a/iun wilhoid Sensaiion. — A man, 23 years of age, in 
'felling a tree, was struck on the back part of the head and between the 
ighoulders by a large bough. This accident occurred in 1S45. The 
'force of the blow expended itself chiefly on the lower cervical spine and 
the shoulders. A complete paralysis of sensation and motion, of all the 
parts below this, was the immediate result. This condition continued 
without the slightest change. The vital and anima! functions were 
naturally performed. Respiration, circniation, digestion, secretion, and 
Bssimilation were all about normal. There was a sensible increase in 
'the freqiiency and volume of the circulation, and respiration was 
.noticed to be slightly increased in frequency above the normal stand- 
The weight of the. body became greater after than it had been 

■ before the injury, and the lower limbs retained their natural beat and 
physical development. 

■ The patient evidenced an nnusual share of mental vigour after the 
injury, and possessed a resolution and determination that are described 
as truly surprising in his forlorn and helpless condition. He threw 

'.himself into the midst of society for escitement, and was fond of travel- 
ling, lying on his back in his carriage. 

1 111151. six vears after the accident, he presented himself in the 
~ Oonnty Medical Society (Greene, New York), and requested the ampu- 
tation of his lower extremities, which he stated were a burdensome ap- 
pendage to the rest of his body, causing him much labour in moving 
them, and stating that he wanted the room they occupied in his carriage 



> 90; 



nd K<^w York Jovmai qf Maiidne, 1853. By U. D. 



14 LECTURE II. — SEVERE DIRECT INJURY OF SPINE. 

for books and other articles. He insisted on the operation with iiis 
wonted resohition and energy. The surgeon whom he consulted at first 
refused to consent to amputation, not only objecting to so extensive a 
mutilation for such reasons as he gave, but fearing lest the vitality of 
the vegetative existence enjoyed bv his limbs might be insufficient for a 
healthy healing process. The patient, still determined in his resolve to 
have the limbs cut off as a useless burden to the rest of the body, 
sought other advice, and at last had his wishes gratified. 

Both limbs were amputated near the hip-joints, without the slightest 
pain or even the tremor of a muscle. The stumps healed rei^dily, and 
no unfavourable symptoms occurred in the progress of perfect union by 
the first intention. • In this mutilated state he was perfectly unable to 
move his pelvis in the slightest degree. He resumed his wandering 
life, and travelled over a great part of the. States. He died in May, 
1852, of disease of the liver, brought on by his excesses in drink, to 
which he had become greatly addicted since his accident. No post- 
mortem examination was made. 

This case is a most remarkable one from several points of view, and 
from none more than this, that a double amputation of so serious a 
character could be successfully practised on a person affected by com- 
plete paraplegia, and yet that the stumps healed by the first intention. 
Besides this remarkable fact, there are two special points of interest in 
this case which bear upon the subject that we are now considering, viz., 
that the weight of the body is stated to have increased after the acci- 
dent, and that the limbs which were so completely paralysed as to admit 
of amputation without the patient experiencing the slightest sensation 
of pain, had in no way wastei during the six years that they had been 
paralyzed, but retained ' their normal physical development,' as is ex- 
pressly stated in the report of the case. We can have no stronger 
evidence than this to prove that mere disuse of a limb for a lengthened 
period of years even, is not necessarily followed by the wasting of it. 

I will now proceed to relate a series of cases of injury of the spine 
from direct violence, unattended by signs of fractures or dislocations, 
which will tend to prove many facts of interest in reference to concus- 
sion of the cord. 

Thus Case 5 shows that a concussion of the spine may be followed by 
paralysis of one limb only. Case 6 is one of paraplegia, with recovery, 
following fall on back. Case 7 shows general paralysis from fall from 
horseback, and concussion of spine. Case 8 is an instance of the evils 
resulting from vertical concussion of the spine. Case 9 is an instance 
of the slow development of symptoms after spinal concussion. Case 10, 
another instance of slow development of symptoms. Case 11 illustrates 
the condition of a patient sixteen years after concussion of the spine ; 
and Cases 12 and 13 are instances of death following concussion of the 
spine. 

Oase 5. Direct Blow on Cervical Spine — Paralysis of Left Arm. — 
W. C, aged 62, was sent to me on April 8, 1870, by Dr. Kydd. Whilst 
felling a tree last year he was struck by a heavy branch on the left side 
of the neck, shoulder, and spine. There was no fracture or disloca- 
tion ; the severity of the blow was expended on the side of the neck, 
chest, and shoulder ; the head was not struck. The whole of the left 
arm instantly became paralysed, both as to sensation and motion, and 
had been so ever since. On examination, I found the muscles attached 
to the scapula and the humerus were wasted to a considerable extent, as 
were also those of the arm and forearm. The limb was rigid, the joints 
could not be flexed without a very considerable amount of pain. The 
fingers were partly flexed, and sensation was entirely lost below the 
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i elbow. Above this part it was normal. Ho suffered aevere pain along 
the course of the ulnar and median nerves, whieli came on in spasms 
and was very intense. There was tenderness on pressure from the sixth 
cervical to the fifth or aixtli dorsal vertebra, and constant pain there. 
. The ease appeared to be one of paraljsia of the nerves of the upper.ex- 
tremity, from a direct blow on the spine, about the region of the 
brachitij plexus on the left side. 

Case 6. Coticusaton of Spinal Cord from a Fall out of Bathing-Ma- 
chine — Uncomplicated Paraplegia — Jiecovery. — A younj^ gentleman. 
aged 14, after bathing at Weymouth, on September 9, 1873, slipped off 
the steps of the machine, and fell backwards into shallow water, strik- 
ing the aandy l)ottom. He received no bruise or other mark of bxternal 
injury ; was not etunncd or even rendered momentarily unconscious. 
But he felt us if he had sprained his back. He got out of the water 
unaided, was assisted to dreea, and walked home, a distance of a few 
hundred yards. He was then obliged to lie down, as his legs felt weak 
and numb. The weakness and numbness gradually increased, go that 
he could not walk or even stand. He was brought up to London in an 
invalid carriage, and I saw him on September 19, in consultation with 
Dr. Playfair, and Mr. Myers of the Coldstream Guards. 

I found him a stout, healthy, well-grown lad, perfectly well to all 
appearance, except for the paraplegia. On esHminalion we found that 
the left leg was much more paralysed than the right. He was quite 
nnable to stand, even when supporting himself oy hia hands ; on 
attempting to do so, his knees bent under him and he sank down, 
f When lying in bed on his back, he conld draw up, cross, and kick out 
"■ his logs, apparently quite in a natural way. But on closer examination 
We found the following conditions : — 

1. The right leg and thigh conld be moved freely. The four move- 
ments of the foot could be moderately well but not powerfully executed. 

2. He could bend and move the left thigh and leg, but rather feebly. 
The four movements of the foot were very imperfectly done, more espe- 
cially ' peronation.' He could flex and adduet the foot moderately 
well. But he was quite incapable of abducting it, and when he 
attempted to draw up the foot he merely called into action the extensors 
of the toes. 

3. He had numbness and tingling down the outer side of the left 
thigh as far as the knee. The sensibility below the knee was materially 
diminished. That of the right leg waa normal. Extremities were 

■ cold, especially the left foot. 

4. There was occusional slight loss of control over the sphincters. 

5. There was some weakness in the left arm, and the grasp of the 
■■ band was very feeble. 

6. Tha left leg measured half-an-inch less in circumference at the 
calf than the right one. 

7. The spine was very tender at two parts, viz., at the seventh cervi- 
cal and at the third liimbar vertebra;. The pain was greatly increased 
•on movement, rotation, pressure downwards, but especially on bending 
backwards. 

The treatment prescribed was absolute rest on a surgical couch, and 
'the twenty-fourth of a grain of the perchloride of mercury, with bark 
rjwiee a day. 

I Sept. aoih. — Has continued without any material change up to pres- 
I en t time. To-dav complains of extreme and diffused tenderness about 
I'the lower cervicaf and upper dorsal spines. Ho shrinks when lightly 
i touched, and starts away from the finger. This tenderness is diffused 
I over the whole breadtli of the back, nearly to the lateral median lines, 
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and occnpies a BjiBce in length equal to that from the fonrlh op fifth 
cervicul to the sixth dorsal vertebrte. There is also tenderness to the 
left of the Inmbav spine. He was now seen hy Drs. Priestley and 
Fiirqnharson, as well as by Mr. Myers and myself. We ordered three 
grains of iodide of potaBsium in bark, with ammonia, three times a 
day ; belladonna liniment to the hack, and absolute rest. 

Oct. till. — Is much better. Diffused teudernesa of back is less. The 
pain on pressure and movement of the spine the same. Still quite un- 
able to stand. Peronation of the left foot ia, however, better performed. 

Nov. i/h.- — He has slowly improved during the past month. Haa- 
taken the iodide of potassium and bark regularly, and been blistered on 
the nape of the neck and upper dorsal region. To-day he waa able to 
atand, and, with assistance, to walk across the room, ^he movements 
of the left foot were nearly normal, and on measurement it was found 
by Dr. Farquharson and myself that the left leg had regained its natn-v 
ral size. From this time the patient steadily improved. He waa sent 
to the seaside, and in about foar months had completely regained hig. 
health and strength, and the full use of the left lower extremity. 

This case was probably one of concnsaion of the spine, attended by 
slight intra-Bpinal hfemorrhage — the gradual supervention of the symp- 
toms, and their slow subsidence, pointing to this aa the pathological 
state. It is interesting to observe in connection with the nntntion 
fnnetions of the nerves, that the left leg had decreased half-an-ipch in 
circumference in a fortnight, and that as the paralytic symptoms 'disap- 
peared it regained its normal girth, although it had not been exercised 
by any movement— a clear proof that it waa leaion of the nerves and not 
disuse that influenced its nutrition. 

Case 7. Fall from Norsebact — Concussion of Spine — Immediate 

Paralynis — Complete Recovery. — Lt.-Col. 8 , aged 4-1, whilst riding 

at the head of hia battalion on Sept. 4, 1873, near Poonah, waa thrown 
from hia horse on to a hard road, alighting on hia head, without being 
able to break the fall with his hands. The helmet he wore saved his 
akuU, but through the violence of the concussion witJi the gi-onnd, ha 
waa thrown heavily on the flat of hia back, in which position he lay 
completely paralysed as regards motion. He never lost conscionaaess, 
nor was in any way stunned. He was immediately seen hy Dr. Mead- 
owa, who found him to be completely paralysed aa to motion but not as 
to sensation. There was no fracture or other injury of any bone. 
StaS-Surgeon Giraud, under whose care ho subsequently came, states 
that for the first two or three days after the accident hia bladder did. 
not act, the catheter had to be nsed, and for some three or four weeks 
he lost fleali and weight rapidly ; but from that time he continued 
slowly but gradually to improve. When first aeen by Dr. Giraud, on 
December 20, the following waa hia condition : — Incomplete paralysis at 
motion and of sensation of both upper and lower extremities, most pro- 
nounced in the left arm and right leg ; numbness and blunted sensi- 
bility of the whole of the surface of the body below the neck, more 
especially in the particular limbs just mentioned, and on the right aide 
of tlie body. His mental condition waa unimpaired, his spirits good. 
The respiratory and abdominal movements unimpeded, appetite good ; 
he had regained power over hia bladder, but hia urine was alkaline ; the 
bowels were constipated, and there waa a loss of control over the 
sphincter ani. He had much difaculty in getting from the recumbent 
to the upright position, and when on hia legs could jnst balance him- 
self, feeling that the least touch wonld knock him over ; lie could walk 
only a few yards with difficulty, his gait being awkward and uncertain ; 
there were no external marks of injury either on the spine or head. On 
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Harch 6, 1S73, six months after the accident, hia convalescence is stated 
,to have heen slow and gradual, but nn interrupted. The symptoma just 
described still remained, though in a, much less marked degree. He 
could stand up and walk about half a mile with contidence ; he had in- 
creaeed in weight and put on flesh ; his bowels were more regular and 
more under control ; his appearance wiis good, and hia general health 
and spirits excellent, and as his progress towards recovery had then been 
going on slowly and uninterruptedly for several montha, there was every 
reason to hope he would ultimately recover. The treatment that was 
adopted in India consisted 6f rest, plain and nourishing diet, a liberal 
allowance of claret or burgundy, plenty of fresh air, and shampooing. 
Strychnine and moderate dosea of quinine and iron were administered, 

and the bowels regulated by auitable aperienta. I saw Col. S on hia 

^arrival in England on the 26th March. He had improved gi'eatly dur- 
:ing the voyage, being considerably better in all respects than when he 
left India. There was no cerebral disturbance, no impairment of any 
<Df the senses. He ate and slept well ; he had complete control over the 
Bpliincter of the bladder, but had not regained power over the sphincter 
ftni. The paralysis chiefly affected the left arm and the right leg ; he 
dragged this leg very remarkably. There was a good deal of rigidity in 
iioth these limbs, more especially about the shoulder, and pain on flex- 
ing or moving tliem extensively. The paralysis in the arm chiefly 
^affected the mnBcles supplied by the muscuio-apiral and the circumflex 
nerves. There was numbness in both the lower extremities, but the 
right leg and thigh were less sensitive than the left. He complained of 
numbness in both hands. The spine was tender on pressure and pain- 
ful on movement in the upper dorsal region. The grasp of the lianda 
was weakened, the pressure on the dynamometer of the right baud indi- 
cating 37 lbs., that of the left only 15 lbs. There was very marked 
hyperreathesift of the right hand, and, more or less, of the surface of the 
?!>ody generally. If he put the hand into cold water it felt as if it were 
ifeeing scalded. He could not, for the same i-eason. bear a cold batb, as 
ittie skin on the right side of the trunk generally was hypeiwathetic, and 
cold produced ah extremely painful impression upon him. The treat- 
ment consisted of reat, hut not absolute : iodide of potaasinm in full 
doses, with moderate quantitiea of iron and strychnine. Under this 
jlan he gradually improved, waa able to return to India at the expira- 
tion of his leave, and ia now in the full exercise of his military duties. 

Case 8. Comprenxinn and ConcusMon of Cervical Spine, from Blow on 
0mil — Paraplegia — Slow Recovery. — J. S., aged 40, consulted me on 
December 11, 18C8. He was a tail, strong, healthy-looking man. He 
Stated that on hurriedly quitting a steamer between decka at Aspinwall 
lie strnck the top of hia head violently against the nnder side of a deck 
jeani, so that it appeared aa if he had jammed his head down between 
bis shouldere. He fell forwards on his face, did not lose consciousness, 
but waa instantly aware of being completely paralysed everywhere below 
the neck. He lost all power except that of speech. The paralysis of 
motion waa complete in all the four limbs. He could not move s, linger 
or toe. He had no uneasy sensations or pain of any kind. He 
pasaed water voluntarily, could retain it, and could control the action of 
he bowels. The accident happened on April 18, ISC'?. Hh was car- 
Ified across the Isthmus of Panama, went on to California, perfectly 
owerleaa all the way. He did not suffer at any time from priapism, 
mt he continued to be impotent for more than a year. When he 
iprived at San Francisco on the 3nd May he was quite powerless, hut 
"i soon began to regain some motion in the lower limbs, and in the 
luree of a month was able to walk a little. From this time his walk- 




18- LECTURE II. — SEVERE DIRECT INJURY OF SPINE. 

ing power gradually increased, and he began to regain power in his 
hands, principally in the left. He began to be able to write again in 
July, but the character of his handwriting was entirely changed. * Dar- 
ing this period he lost about 20 lbs. in weight, of which he had since 
regained a considerable portion. There was little treatment adopted 
except rest. On examination I found the following condition : — The 
spine was kept straight, had lost its flexibility, and could not be moved 
without considerable pain. There was tenderness on pressure, and on 
movement over the first, second, third, and fourth dorsal vertebrae. In 
pressing on this part of the spine he said that he felt pains shoot down 
the limbs into his feet. When he walked he felt the jar of the pave- 
ment, and suffered much if it was at all irregular. If he attempted to 
write for any time he was seized with much stiffness and uneasy crampy 
sensations in his right hand and arm. His general health was good, his 
pulse quiet. He suffered much from coldness of the extremities. He 
was put upon a course of the iodide of potassium, under which he rap- 
idly improved. 

Case 9. Direct Blow on Back hy Fall — Slov) Development of Paralyt- 
ic Symptoms. — J. W., aged 55, consulted me July 18, 1871. Three and 
a half years ago he met with an accident at New York, falling five feet 
on his back on to a pile of rough stones. He was not stunned, and no ill 
effects were felt at the time or for about three months afterwards, dur- 
ing which period he went about his business as usual, being a minister 
in a Methodist Church. The first symptom he complained of was loss 
of sleep. He was unable to sleep more than three hours at a time. He 
then suffered from extreme mental depression, became hypochondriacal 
and suicidal. He was extremely nervous, so that he could not with 
comfort be left alone. He then began to walk with difficulty, especially 
when attempting to go up or down stairs. He suffered some trouble 
about the bladder, over which ho partially lost control. Great tender- 
ness came on in the spine, in the neck and across the loins. He 
suffered a good deal from numbness and tingling sensations in the left 
thigh. His feet readily became cold, and his bowels were extremely 
costive. By rest he improved somewhat. He was advisfed to go into the 
country, to be in the open air, and to try gardening. This made him 
very materially worse. He had increased in weight, being about twelve 
pounds heavier than he was. When I saw him he was suffering from 
extreme weakness and constant feeling of exhaustion. There was no 
energy left ; he could do no work, mental or bodily. He slept badly, 
but better than he did some time ago. He walked slowly and very 
feebly. He could manage about two miles in the course of the day, 
always using a stick. He went up or down stairs with great difficulty, 
and easily tripped. He suffered much from a burning, pricking sensa- 
tion in the left leg and thigh, but there appeared to be no difference in 
the strength of the two limbs. There was no affection of the sphinc- 
ters. His limbs were somewhat wasted. The sight was weak, but it 
was so before the accident. The spine was extremely tender over the 
seventh cervical vertebra and the lower lumbar region. T^'here was also 
some tenderness over the occiput ^.nd the sacro-iliac articulation. He 
was ordered the phosphates of iron, quinine, and strychnine, a generous 
diet, and complete rest. 

Case 10. Direct Bloio on Bach hy Fall Downstairs — Slow Development 
of Symptoms of Meningeal Irritation and of Paralysis. — Mrs. E., aged 
45, consulted me on i)eceniber 31, 1869. Three and a quarter years 
previously she fell down eighteen stairs, having at the time her arms 
full of clothes. Her feet slipped, she fell on her back and bumped 
down the stairs. She was not stunned, but her back was severely 
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etruck. She got np and walked some distaoce. She did not keep her 
hed, and did not think nmch of the accident, except that she continued 
from time to time to auSer pain in the lower part of the back. This 
had continued ever since ; she had never been free from it. She com- 
plained that her memory was impaired, that she forgot dates ; she could 
not recollect where she placed things, and occasionally she used the 
wi'ong word or forgot a particular word she wished to employ when - 
talking. She was apt to lose the thread of her sentence so as to have to 
begin it again. Her sleep was greatly disturbed by dreams of a terrify- 
ing character. There were constant noises in the head, slight deafness 
of the right ear. Any sudden or loud noiae, such as the crying of chil- 
dren or the falling of fireirons, distressed her extremely.' The sight, 
eniell, and taste were unaffected. She suffered much from pain at the 
back of the neck and across tlic top of the head. Fatigue and escite- 
ment increased this pain very much. Pressure on the spine, rotation 
and an tero- posterior movement occasioned pain over the seoond and 
seventh cervical and second and third lumbar vertebrse. The right 
hand was numb, and she had [iricking sensations in the fingers. She 
had a difficulty in writing and in taking up small objects. The other 
limbs were free from all uneasy sensations. The hands were cold, the 
appetite bad, and she had lost flesh considerably. She was ordered bro- 
mide of potassinm at night, small doses of iron and strychnine in the 
day, and belladonna embrocation for the back. 

'Case 11. Concussion of ."^piiie from Direct Violence— Condition of 
Patient Sixteen Years after ht^iiry. — J. -W, A. S,, aged 37, from 
Rhode Island, TJ. S. A., oonsnlted me on June 29, 1869. He stated 
that at fl fire in June, 1353, sixteen years previously, some bricks fell 
from ft chimney and struck him on his back. He was knocked down 
by the blow and was laid np for several months. He slowly improved, 
but continued to be extremely weak in the back, bo that although he 
was able to walk he could not raise himself up if lying in the recumbent 
position. The left arm was also materially wealiened. He had never 
recovered from the effects of this accidetit, although ho had been able to 
lead an active, intellectual life, attending very closely to his business, 
latterly, however, he had broken down completely in health, and had 
oome to Europe for its recovery. On examining him I found that he 
'^complained of his head being heavy, and of a sensation of weight and 
pressure across the eyebrows, increased by stooping. He dreamed much 
at night ; ho was affected by sudden loud noises ; his sight was weak ; 
he wore glassdfe, and suffered a good deal from muscfe volitantes. TJie 
left eye was particularly weak, and there appeared to bo some amblyopia. 
The spine waa slightly tender in the middle of the dorsal region. His 
hands were both numb, but more especially the loft one. He suffered a 
good deal from pricking sensations at the end of the fingers, especially 
in the left index. He also complained of darting pains in the legs, with 
sudden spasmodic twitchiugs, tingliug, and uneasy sensations in tho 
feet and toes, with occasional cramps. He suffered a good deal at any 
:attempt at bonding up the foot. 

Case 13. Slowly Developed Spinal Memngilis, from Direct Injury 
received in a Rdilway Collision, terminating eventtiaU^ i'h Death. — B. 
E. M., about 27 years of age, a post-oftice clerk, was injured in a rail- 
way collision on June 33, 18(56. At the time of the accident he was 
standing up in the post-office van. He was violently struck on the 
right side and loin against the edge ot the table in the carriage. He 
felt giddy, confused^ and faint, but did not lose consciousness. For a 
day or two he was obliged to give up his work, but in the course of a 
few days was sufficiently recovered to be able to make a journey to Pres- 
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ton and back. The pain in the back at the part Btmck gradnally in- 
creased. He auifi;red much from tenderness in the spine, in the lumbar | 
region ; hia heaJtli broke down, and he became so much enfeebled as to * 
be obliged to take to his bed. He was seen by Dr. Waller Lewis, and 
afterwards by Sir James Paget. These gentlemen recognised a severe 
injury to the atrnctures of the spine at the part struck. He was ordered 
complete rest, mercurials in small doses, and the application of two or 
three leeches daily to the spine. This treatment was continued until 
-the end of October, 1866, by which time he had bad between 70 and 80 
leeches applied with very great relief after each applioation. The pain, 
however, retamed severely in two or three days if the leechinga were 
discontinued. I saw the patient in consultation with Dr. Lewis on No- 
vember 3. He waa then lying in bed, looked pale, worn, and haggard 
in face, and appeared to be ten or fifteen years older than he really was. 
On examining him we found that he was unable to stand without hold- 
ing to a chair or table. Whilst standing he kept his feet far apart in 
order to steady himself with a broader basis of support. The muscles 
of the back on the right sitie of the lumbar vertebrje were rigid and. 
contracted. He suffered much pain on pressure in the dorsal and lum- 
bar regions of the spine, but particularly about the second or third 
lumbar vertebra. He complained of pain shooting down the outside of 
the thighs. The pain in the apine was greatly increased on any exer- 
tion or movement, more especially if he attempted to stoop to pick up 
anything. In doing bo he did not bend the spine, but went down upon 
his knees, keeping the spine straight. He suffered great pain when hia 
shoulders were pressed downwards, and especially if there was any 
attempt at rotation or at bending backwards. He slept badly, seldom 
more than half an hour at a time, starting up in terror. Street noisea, 
the shaking of the house by the passage of a heavy waggon, the slam of a 
door, all jarred and alarmed him greatly. There was no loss of sensa- 
tion in the legs, but he complained of creeping feelings and of pins and 
needles. He was ordered tlie iodide of potassium and bark, absolute 
rest and good diet. I saw the patient again on February 6, 1867, in 
consultation with Dr. Lewis, Dr. Webb, and Mr. Holden. He stated 
that he was no better than at the last visit, and indeed he looked woi-se.' 
He was wan, pallid, almost livid in the face ; hia pulse was quick and 
intermittent about once in every forty beats. There was a good deal of . 
twitching of both arms, but more especially of the right one. Hia 
urine had escaped involuntarily on three or four occasions, and he had 
more than once lost control over the sphincter ani. On iSxamining the 
spine wo found that it was much in the same condition as at the laafc 
visit. There was some tenderness in the upper dorsal region ; then an 
absence of pain along the spinous processes ; and then extreme tender- 
ness on pressure over the first, second, and third lumbar vertebiie. 
Movement of any kind or in any direction aggravated his sufferings in 
these situations very greatly. The muscles of the spine on the right 
side ware very prominent and hard, those on the left soft and flattened, 
so that a very considerable difference presented itself in the examination 
of the back on the two sides. He conld only walk with difficulty, and 
with the aid of a stick. He dragged the left foot, which was consid- 
erably everted ; lie conld not raise the toes off the ground. On examin- 
ing tne leg we found that the extensor and peroneal muscles were those 
that were chiefly paralysed. There was a good deal of numbness and 
loss of sensation over the whole of the left side of the boJy, but espe- 
cially in the left leg. These symptoms came on about three weeks pre- 
viously, and had been gradually increasing. I saw him a.gain in the fol- 
lowing .Tune. He had been in the country for some length of time, but 
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had not improved in health. He was extremely weak and had almost 
completely lost power in his limbs. The pulse was from 8G to 90, very 
feeble and intermittent. He could not sleep continuously, owing to 
frightful dreams. He walked with very great diCBculty, leaning" on a 
etick and with his legs widely apart ; the left leg was kept straight with 
the foot everted- He Buffered a good deal from cramps in the legs, 
more especially m the left one, and complained greatly of pain if it was 
moved away from the side or bent. Latterly he had suffered from eick- 
nesa and occasional vomiting, twice or thrice in the conrse of the week. 
After the concJuaion of the legal proceedings connected with the case, I 
lost sight of the patient, who retired into the country ; but Dr. Waller 
Lewis informed me in 1871 that he had eventually died from the effects 
of the accident. The particulars of the latter period of his illness and 
of his death could not be obtained. 

Case 13. Severe Contusion — Paraplegia — Unsuspected Laceration of 
Intervertebral Ligaments — Death on Ninth day. — J. E., a clerk by 
occapation, was admitted under my care into University College Hos- 
pital, October 2, 1862, He had been knocked down half an hour pre- 
vionsly by a Hansom cab, the horse faihng partly npon him and strik- 
ing him on the neck with its knee. Ha never lost consciousness, but 
being quite unable to move, was carried to the hospital ; on his way he 
passed nis urine and fseces involuntarily. 

On examination after admission it was found that he had an abrasion 
and ecchymosis on the left side of the neck. There was no inequality 
or irregularity about the spinous processes, or any evidence of fracture 
of tho spine, but the patient complained of severe pain at the seat of the 
bruise. There was complete paralysis of sensation and of motion in the 
lower extremities and tho trunk as high as the shoulders, and inconti- 
nence of faeces, retention of urine. The breathing was wholly dia- 
phragmatic. He was quite conscious, and gave a (Jescription of the 
accident. He had suffered from urethral stricture for thirty-three 
years, so that only a No. 5 catheter could be parsed, 
\ On the following day his state was much the same. He complained 
I of great pain in the right arm and hand, which were brnised. He said 
I 'he thought he was paralysed, as he could not move his legs ; bot on be- 
I ing pressed to do so, after some difficulty he succeeded in raising both 
l"Jegs, and in crossing them. Sensation appeared to be completely lost. 

■ His most distressing sensation was a feeling of tightness as of a cord 
K tied tightly round the abdomen below the umbilicus. 

I hth.—\ls had slept well, and was able to move his legs with less diffi- 

■ xmlty. Pulse 64 strong ; passes fseces involuntarily. Urine drawn off, 
rand was ammoniacal. He was placed on a water mattress, as his back 
r Tas becoming excoriated. Ordered quinine and acids. 

r 8/A. — Was able to move his head and neck from side to side. Had 
less pain. Urine more ammoniacal : ffeces passed involuntarily. Hed- 
l Bores over sacrum had much extended. 

h 10/A. — Difficulty of breathing came on, hut was relieved by the 11th. 
LOn the 13th it returned, with mucous rales, and he died that night — ten 
Mays after the accident. 

I On examination after death the head and brain were found uninjured 
■and healthy. On exposing the vertebral column, it was found that (he 
Knsth and seventh cervical vertebrae had. been separated posteriorly. The 
Pvertebrfe themselves, and their arches, were quite sound, but there was 
h fissnro without any displacement, extending through the articulating 
PprocesBcs on the left side. A large quantity of blood was esCravasated 
■into the spinal canal, lying between the bones and the dura mater. 
ft^hero waa a considerable quantity of reddish serous fluid in the ai'ach- 



22 



LliCrriiB III. — SEVERK DIRECT IS.IL'RY OF Sl'ISE. 



noid. The pia mater of the cord had some blood patches upon it on 
the lower cervical region. The cord itself was quite heattbv. 

In this case it will be observed that the paralysis was most estensive, 
KB mflcli so as is compatible with life. The loss of sensation appeared 
to be more complete than that of motion, the patient being able, by an 
effort of the will, to cross his legs, but he could not feel when thoy were 
pjnuhed or pricked. The fracture of an articulation without displace- 
msut waa un accidental and insignificant complication, the real injury 
consisting in the estmvaBaiion of blood within the vertebral canal, 
which, by compressing the cord, induced the paralysis, that ultimately 
proved fatal ; death being doubtless hastened by the effusion of a larg&J 
quantity of serous fluid from the irritated arachnoid. 

The primary symptoms of concussion of the cord immediately a 
directly produced by a severe blow upon the spine wi!l nfcessariiy varyl 
in severity and extant according to the situation of the injury, the force 1 
with which it has been inflicted and tbe amount of organic lesion that J 
the delicate structure of the cord has sustained by the shock or jar toh ■ 
which it has hoeu suhjeeted. 
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The effects of a direct blow on the spine, producing concussion of tha'l 
spinal cord, will necessarily vary very greatly according to the part that 1 
is Btt^uck, 

It is quite possible to suppose that a direct blow on the cervical spine 
may give rise to instantaneous death without dislocation or fracture of.J 
the column. But it is very important to bear in mind that a fractnri 
or even partial dislocation may exist unsuspected — the case beiogconaidl 
ered one of simple contusion— and that after a few hours or days a sud 
deuly fatal result may occur from pressure of the cord above the fourt] 
cervical vertebra, from change in tue displacement. The two followinj 
cases illustrate tbe fact. 

Case 14. Severe Contusion SHgld Paralysis — -Unsuspected DisJo^ 
Hon between the Second and Third Verlebrm — Sudden Death on FourOM 
Day. — W. W., aged 34, a carpenter, was admitted into University CcMT 
lege Hospital, May 16, for injuries sustained while getting ont of a tmia 
before it nad stopped, by falling between the platform and the carriagesj 
When picked up he was sensible, and complained of pain in his righfii 
arm ; and it was noticed that he had had a motion, ' 

On admission he was found in the following condition : — ^There wasi 
an incised wound on the left side of the head, a hematoma of the leffj 
upper eyelid, and a fracture of the right clavicle at the junction of it*] 
middle and outer thirds. There was also extensive bruising of thai 
upper two-thirds of the right arm ; and, on palpation, the fingers could'J 
easily be placed all round the shaft of tbe humerus just above the inser-^J 
tion of the deltoid, the skin onjy intervening. The left deltoid waw 
paralysed, and the power of supinating the left hand was impaired. _ 
There was no local bruising about the leit shoulder to account for thig-1 
paralysis, nor was there any pain on passive movement. There was a1 
line of bruising running across the chest from the right axilla to th&'f 
left side of the sternum, at the level of the second and third ribs. All f 
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the movementB of the lower extremities were perfect, and the patient 
had complete control over bis bladder. When sitting up, he complained 
of paiii in hia neck, which was relieved by supporting the right aim. 
He was put to bed flat on his back, the head was steadied by Baud-bags, 
and the right arm was plaued in a sling. 

Mat/ I'i. — "Very thirsty during the night; did not sleep. 11 a.m.: 
Temperature 100-8° F.; pulse lao ; sweating profusely, 11.30 p.m.: 
Pulse 133 ; sweating profusely ; slapt after twenty grains of chloral 
hydrate. 

l&th. — Thirst still continues. 10 a.m.: Temperature 100.4°; pulse 
)30 ; respiration 36. 6.10 p.m.: Temperature 101°; pulse 134; respi- 
;xation 3ti. Daring the night he was very restless, kicKing oti Ihe bed- 
clothes ; did not sleep after twenty grains of chloral hydrate, nor after 
a dranght containing twenty grains of bromide of potassium and twenty 
drops of tincture of nyoeeyamus. 

19/A.— 1 A.M.: Respiration hurried. Patient very restJess ; answers 
patinnally wbeu apotfeii to ; does not complain of pain anywhere. 10.30 
A.M.: He got very little sleep lust night. Face and finger-nails dusky ; 
i^he nasi working ; respiration 44 ; poise S6 ; sweat standing in drops on 
hiafage; muciis rattles in the throat. He complained greatly of his 
head being so low; be was then raised up into a half-sitting posture, 
and supported there with a bed-rest. He said he felt much better and 
jnore comfortable, when all of a sudden his pulse at ihe wrist stopped, 
Jiis head fell forwards and to the right side, his breathing stopped, and 
,ie was apparently dead. The bed-rest was at once icmoved, an onuce 
of brandy was given by tho rectum, and artificial respiration was begun. 
The conjunctiva was insensible to touch ; pupils equal, email, ana in- 
sensibSe to light. In a short space of time he hcgan to breathe in a 
short, catching way. The pulse jeturned, and the conjunctiva became 
sensitive ; pupils reacted to light, and finally he was completely restored 
to consciousness and waa apparently as well us he was before. In a few 
minutes he began struggling and kicking his legs about with great 
TJolence ; he soon became quiet, and asked where he was, and, when 
told, was satisfied. Three minutes later he was evidently dead. Arti- 
ficial respiration waa again resorted to, and brandy given by the rectum, 
but without Buccesa. 

Aukipn;/. — The second, third, and fourth ribs on the right Eide were 
broken at their points of greatest convexity. The greater part of the 
lower lobe in each long waa collapsed. There was an ante-mortem clot 
in the right anricular appendix, ^o injury to any of the abdominal 
yiscera. There was no fracture of the skull, but a slight recent hemor- 
rhage was found beneath the parietal layer of the arachnoid; brain 
liealthy. On removing the trachea and tesophagua, very extensive ax- 
travaaatiou was found in the loose cellular tissue behind them, and a 
dislocation of the cervical spine between the second and third vetcbrse. 
tho greater part of the intervertebral cartilage being adherent to the 
third vertebra. The ligamentous structures were moie lacerated on tho 
left than on the right side, so that while lateral displacement of the 
upper part of the spine to the right was possible, that to the left was not 
ranch more than natural ; excessive displacem- nt in the an tero- posterior 
direction easily occurred, and in either ease, bnt especially when moved 
forwards, there was pressure on the cord. In the right upper extremity 
tho biceps and brachialis anticus muscles were torn across without the 
humerus being broken, and the clavicle was broken at the junction of 
the outer and middle thirds. 

The interesting points in this ease were : — 1. That on admission he 
evinced no sign of head injury, nor of paralysis generally ; but in the 
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left upper extremity he had lost power over the deltoid and supinator 
muacleB. 2. That there waa a dislocation hetween the second and third 
cervical vertebrra. 3. Thiit the man lived bo long, ii point of great 
, medico-legal interest, because it shows that such an injury may be aur- 
vived. On visiting him I came to the conclusion that he had sustained 
an injury to the cord in the cervical region, and that this was the cause 
of the paralysis of a portion of the brachial plexus, the circumQex and 
the musculo -spiral being the nerves that were paralysed. This clearly 
pointed to a central origin, whicb could only be at the spinal cord. I 
did not diagnose, nor even suspect, the peculiar injury of which he died, 
because ic is very rare and of very unusual character. The head and, 
two first cervical vertebree were dislocated from the third cervical ybt- 
tebra, and the dislocation was complete, the articulating processes bein^ 
unbroken. But the same may happen when a cervical vertebra is brokeQ 
but not displaced. 

C«se 15. Unsuspected Fracture of Spinous process of fifth Cervical 
Vertebra — Displacement and Sudden Death. — A woman was admitted' 
into University Ootlego Hospital eufEering from the effects of a fall on 
the back, the circumstances attending which were obscure. There was 
no head injury or head symptoms and no paralysis. But she complained 
of pain in the neck, and kept the head fixed immovably, being quite 
unable to turn it to either side. A few days after admission, whilst 
sitting up in bed, she was startled by a noise in the ward, turned her 
head suddenly to see what had occasioned it, and fell back dead. 

At the autopsy it was found that the spinous process of the fifth cer- 
vical vertebra nad been broken off at its root. In the sudden movement 
it had got jammed into the space between the arches of that and the 
contiguous vertebra, compressed the cord, and produced sudden death. 

These two cases are important from a medico-legal point of view, as. 
showing that notwithstanding the infliction of an injury of a fatal char- 
acter, life may be prolonged for several days until death is brought about 
by an accidental movement. 

Injury to the spine that is by its very nature fatal may occur without 
any direct blow on the spine itself, hut from falls on the head. Thus I 
have seen a case in which a man fell on his vertex out of a window. 
There was extravasation under the scalp, but no fracture of the skull. 
The only sign of nerve injury was paralysis of the spinal accessory. 
Paralytic symptoms gradually invaded the limbs. First one upper ex- 
tremity, then the other became paralysed, and then one leg. After 
death the atlas was found broken through its left lateral mass, and the 
cervical portion of the cord had undergone inflammatory softening and 
central disintegration. 

But if the injury or concussion of the cervical spine be not imme- 
diately or speedily fatal, it may lead to more or less complete paralyaia 
of the body generally, or of the upper extremities only. 

The pai'alvsis may be hemiplegic. But most commonly it affects 
the arm and leg on one side, and the leg to a limited extent on the 
opposite one, or there may be more or less distinct paraplegia. In 
injuries of the cervical spine, more or less paralysis and spasm is apt to 
be developed in the muscles of the neck and of one arm; the leg often 
being but very slightly if at all affected. There is in fact every possible 
variety, in the extent, degree, and relative amount of paralysis of motion 
and of sensation. 

Injuries of the back below the cervical region, nnattended by fracture 
or dislocation of the spine, are scarcely over immediately and not very 
frequently remotely fatal. But they are apt speedily to give rise to ana. 
remotely to be followed by a long train of more distressing symptoms. 
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The condition that is most frequently developed by a direct blow on 
F'the middle or lower dorsal, the lumbar or lumbo-eacral regione, ie that 
r of paraplegia. 

I The aymptoma presented by the patient who is thus paralyaed below 
the seat of the concussion of the spine are necessarily those which result 
^ from sueh a disturbance, commotion, or lesion of the cord as will occa- 
* sioD serious modification or complete suspensiou of its functions. 
' In these primary and more immediate forms these symptoms are of 
i the foIlowiDg kinds: — 

1. Diminution or loss of motor power. 

a. Rigidity and spasm of muscles. 

3, Diminution or loss of sensation. 

4, Perversion of sensation, 

5. Loss of control over the sphincters. 

6. ModiSeation of the temperature of the limb, 

1, Diminution or loss of motor power is usually the most obvious and 
marked symptom. 

It may be complete, so that the patient is qaite nnabie to stand ; or it 
may he limited, aflecting only certain sets of muscles, and that to a 
comparatively slight degree, bo as to require careful examination to 
determine the existence of any loss of motor power. 

It may affect the two limbs equally or in unei]ual degrees. It may be 
confined entirely to one limb. 

In all cases, when slight, the loss of power is most marked when the 
patient stands, walks, or attempts to run. When the patient is recum- 
bent he will, though BuSeriog seriously from immobility, yet be able to 
draw np his legs, kick them out, and appear to possess complete control 
over them. But these movements come from the thigh and knee, and 
not from the leg and foot. 

When the paraplegic immobility is complete or nearly so, there is 
necessarily no difficulty in determining its existence. But when (be 
loss of power is slight, and especially if it do not affect the liniii gener- 
ally, but is confined to one set of mnscles, it becomes more difficult to 
determine its existence. 

In these circumstances it will be necessary to test the patient's motor 
powers more carefully. This may be done by telling him to walk, run, 
stand on one leg. or go np and down stairs, when tlie failure in power 
in one or both limba will usually at once declare itself. He totters and 
straddles his legs, so as to increase his haais of support, and he drags 
one. foot, being unable to raise the toe fairly from the ground. 

In order to determine the precise set of muscles that are affected, we 
have two tests, viz., loss of voluntary motion, and the determination of 
the loss or diminutibn of the electric irritability of the musclea. 

Any one of the muscles connected with the lower limbs may he 
affected. 

In some cases the psoas muscles, and apparently they only, are 
paralysed. When this is the case the patient, when once erect, can 
stand and walk fairly well; but when sitting he cannot rise off his chair 
without the uplifting use of his arms. If told to rise without assisting 
himself with his hands or with a stick, his contortions are most painful 
to witness. He wi'ithes about in the chair, presses the ground with his 
feet, raises his lega, bends backwards and forwards, but appears to be 
immovably fixed in his seat by the buttocks. If given a band or aided 
with a stick, he risea readily and stands and walKs well. When lying 
fiat on bis back he cannot raise the extended limb off the couch. He 
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can bend the knee, and thna draw up the leg, but he cannot extend and 
ihen raise it. 

I have never met with a case in which the paralyBia coiild be locah'sed in 
and was confined to the mnaclea of the thigh. In all casea where the an- 
terior crural and obturator nerves were affected the whoJe of the lumbci- ' 
aaeral plexus seemed to have participated in the paralytic condition. 

But it very frequently happens that the mnsclea of the leg and foot J 
are affected without any of tJiose above the knee participating in the , 
loss of power. 

The losH of power below the knee may be complete or it may he con- 
fined to one or other of the sets of muscles that move the foot. When 
complate there ia no difficulty in determining its existence. It is when'. 
incomplete that it is sometimes difficult to determine the degt-ee of the 
paralysis and ita preciae seat. 

In order to ascertain whether there is molor paralysis or not, it mast 
he borne in mind that the foot is capable of fo d t n t ovementa at 
the ankle-joint ; viz., 1. The heel may be ra d nd th toes pointed 
downwards. 3. The foot may be turned in a d — b th these moT&- 
ments, I need not tell you, are affected by th n 1 s j plied by the 
internal popliteal nerve. 3. The heel may be 1 p dad the toes 
raised, i. The foot may be turned outwards il s tw latter move- 
ments are effected by the muscles supplied by the eiterual popliteal or 
peroneal nerves. 

Now the readiest means of determining the extent and the seat of the 
motor paralysis in the le^; is to place the patient on his back, to extend. 
hiB leg, and then to steady the knee by grasping it in one hand so thati 
he may not turn the limb involuntarily. Next direct him to point his 
toes, then to turn the foot inwards, then to draw up his toes, and lastly ' 
to turn the foot outwards. He will either be able to execute all the 
movements in an imperfect degree— the amount of imperfection depend- 
ing on the extent of the paralysis — or he will be able to do the two first, 
which are uuder the control of the internal poplitealnerve,butnot the two 
last, which are under the direction of the peroneal nerve. It is a remark- 
able fact that, in the large number of eases in which I have made the 
experiment, I have never met with ono in which power is lost over the 
muscles sapplied by the internal popliteal nerve wliilst it still remained in 
those supplied by the peroneal nerve. On the other hand, the number 
of instanees in which loss of power existed in the muscles supplied by 
branches of the external popliteal nerve, the depressors and adductors 
of the foot retaining their lull mobility, has been very great. 

It will generally be found that the movement which is first lost 
in cases of injury, and last regained in csiees of recovery, is that 
of eversion of the foot, the action of the peronei musi'.les. Next 
to this the action that is moat readily impaired is that which is under 
the control of the elevators of the foot, viz., the depression of the 
heel and the raising of the foot aa a whole^not of the toes only — 
for that power will exist when the other is lost. 

It ia in conaer^neiice of the frequency of the paralysis of the ex- 
ternal popliteal nerve in cases of alight paraplegia that the patient 
in walking drags the toes, and usually tarns them inwards. He is 
unable to raise the foot so as to clear the ground, or to evert it properly. 
Hence the sole of his boot will be found worn away at the toes 
and not at the heel, and more at the inner than at the outer side. 

The two limbs may be affected in this way as nearly as possible 
to the same extent. When one limb is more paralysed than the 
other, I have found it to be most frequently the. left. In many 
oaeea it alone is affected, the right leg escaping entirely. 
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I have never Bcen opposite sets of muscles affected in the two 
limbs. If both limbs are paralysed, the same sets of mneoles are 
ilways involyed, though in varying degrees of intensity. 
Jaccoud' traly says, 'In every disease of the nervous syateni, and 
of the muscukr Bystetn, the clinical examination is not complete 
until the electric investigation has been efEectei3.' 
The electric test when properly applied will enable us to determine 
not only diminution or complete loss of tie instability of the ninsclea 
that refuse to obey the volition of the patient, but also the vary- 
ing extent to which the loss has proceeued on the two sides. In 
employing this test it is important always to compare the irrita- 
bility of the sumo muaelca in the opposite limbs— never to com- 
Iiare the irritability of a flexor with that of an extensor in the same 
imb, and above all not to compare the irritability of the muscles 
.of a lower and an upper extremity. The irritability is as a rule 
greater in the latter than in the former. 

It ia important to bear in mind that in elderly persons the elec- 
tric irritabiiity of the muscles, especially of the lower limbs, is often 
considerably diminished without there having been any diminution 
or impairment of innervation from injury. 

3. Bigidity, with more or leas permanent spasm and contraction 
of certain muscles, is frequently met with in caees of spinal in- 
jury. It is often associated with hyperKstheaia. The muKclea that 
are most commonly affected in this way are the flexors of the limbs. 
The extensors, as we have seen, are most commonly palsied, the 
flexors most frequently rigid and often contracted. Mest in fre- 
quency to the flexors of the limbs rigidity affects the tntpeziua 
and stern o-mastoid — the muscles about the shoulders, and the large 
lateral masses of spinal muscles. These will frequently be seen to 
be rigid, tense, and thrown out in prominent relief, partly in con- 
Bequence of irritation of the nerves supplying them, partly also in 
a reflex or instinctive manner, in order to protect neighbouring or 
subjacent tender parts. This condition of the muscles is usually as- 
sociated with much pain, even though it be not of the nature of 
cutaneous hyperEestbesia ; and the pain is greatly increased in any 
attempt at stretching or moving the affected muscles. Rigidity 
and painful muscular contraction mav be looked upon as indica- 
tive of meningeal rather than of metlullary lesion. 

3. Diminution or loss of senaation probably does not occur so fre- 
Quently or to the same extent as impairment of motor power. 
'When it does exist to a slight or limited degree it is more difli- 
fialt of determination than the losa of free motion. 

Like paralysis of motion, anseatbeaia may be general or partial 
below theseat of injury to the spine. It may be confaned to one 
nerve, or even to its cutaneous branch. When this is the case, it 
JB most usually the cutaneous filaments of the external popliteal that 
are affected. 

The extent and the precise area of the impairment of sensation 
may readily bo determined by means of the festhesiometer of Brown- 
Si-quard, or an ordinary pair of compasses — to measure the limit of 
the perception of the two points — by the interrupted electric cur- 
rent, or by pulling the hairs in the wrong direction. 

4. Pain ;ind perverted sensations of all kinds are yery common 
in cases of (Spinal concussion from direct blows on the back. As I 
have already stated, the pain is more frequently associated with 

e Mfdiealf, p. 339, 
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miiscnlar contraction and rigidity than witb palsy, But it may be 
associated with a paralvtic state, and thns the combination of nen- 
ralgia and paralysis of some muscles, with more or less rigidity ol 
others, becomes as painful for the patient to bear as it is difficuli 
for the surgeon to explain. 

HypersestEesia of the most intense character is frequently fonnd i 
Bociated with anEesthesia. In these cases the hypenesthesia extend 
in a lino betireen the parts that preserve their normal sensibility aa< 
those that are anffisthesic. Thus in cases of dorsal injury of th 
spioe, there may be a hyperresthesie zone round the body, with mon 
or less complete anaesthesia of the pelvis and lower limbs. In injup 
of the cervical spine, there may be a hyperffisthesic lino excendinj 
down the arms, the skin on one side of the limb above the lint 
being normally sensitive, that on the other side being completely 
bennmbed. This thoracic or abdominal aone round the body, r 
perpendicular line of hypersesthesia down a limb, corresponds 
the distribution of the nerves that are given off from the spina 
cord at the seat of injury. This may as a rule be taken as an itt 
dication of fracture across the vertebral column, even though tbei 
be no disphvcemeut of the bones. It is occasioned by the irr" 
tion of the nervous trunks by the sharp or ragged edges of 
fractured portions of bones, in their passage through the injured por- 
tion of the spine. 

There is a minor degree of this form of hyperfesthesia, consistiag, 
of the aenaatioo of a cord tied tightly round the body, which ij 
very common in severe blows, more especially in wrenches of tlw'' 
spine, and which seems to be dependent rather on pressure on thi 
nerves by ligamentous strain than by bony fracture. The followinj^ 
case which has been under my care at University College Ilospr 
tal is a good illustration of this form of hyponesthesia : — 

Case 16, Injury of the Spine in lower Darml Region—Hecoverg 
with angular' Oiirvature. — About 10.30 p.m. on June 28th, a black. 
smith, aged 33, was seated on the top of a pleasure-van, when th) 
driver attempted to pass under a low archway leading into a mewK, 
The patient stooped forwards, the edge of the arch struck the low; 
er part of his back, and he was thus dragged through tiie archway, 
forcibly doubled up and crushed between it and the top of tna 
van. He felt at once great difficulty iu breathing, and was brought 
to the hospital. When seen, a few minutes after the accident, the 
patient was suffering from great dyapncea ; the breathing was almost 
entirely thoracic ; the rectum had been emptied involuntarily. Thi 
left leg was paralysed, and there was intense hypersesthesia over thj 
lower part of the thorax and back, i.e., below the level of tlii 
third costal cartilage, as well as over the abdomen and the uppea 
two-thirds of the thighs. Even slight pressure on any part of tDM 
area caused intense pain, and firm pressure stili more. Above an<J 
below the limits mentioned, sensibility was apparently normally 
Opposite the spines of the tenth, eleventh, and twelfth dorsal ver- 
tohrie there was a considerable prominence, which terminated abruptly 
below in a depression. Ice-bags were ordered to he applied to the' 
spine. 

■June 2S(k. — There was still dyspncea, but the patient could drav li- 
the left leg in bed and move the toes. The hyperaBsthesia was muoi, 
the same as on admission. The patient had control over his bladder j 
there was no priapism. 

Jmie 3QtA. — On more careful examination, the limits of the hyper- 
jesthesia were as follows. On the front of the left leg, it extended to 
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'"three inchea below the knee ; on the right, to the upper border of the 
patella ; posteriorly, it extended to the middle of the thigh in both 
Jimba ; above, it began at the lower border of the riba. The patient's 
.breathing waa rather easier. He still complaintd of the senaation of 
having a band tied ronnd the abdomen. 

July \»i. — Since 3 a.m. the patient has bad painful twitehinga of the 
muBclea of the left thigh, especially of those in fi'ont, and the symptom 
waa becoming more troublesome. The bypersesthesia doea not extend 
BO higli as yesterday, only to the level of the iliac crests. 

Jiily Swa. — Pulse 60, soft and regular ; respirations, 24 ; tempera- 
,ture, 99". The patient was decidedly better. The hypersestheaia 
.leached from the level of the iliac crests to the upper border of the 
patella in the left leg, and to the junction of the middle and lower third 
of the thigh in the right. The twitching of the left thigh was less. 
The patient could not raise either foot from the bed, but, in attempting 
to do so, the right rectus femoris muscle contracted more strongly than 
the left. 

July Srd. — The area of hyperssthesia bad again diminished, the dif- 
ference being greater below than above, 

July Hth. — The hypersestheaia waa now limited to the pubes ,ind scro- 
tum. The patient still had the feeling of a tight band round the abdo- 
men, but it waa leas marked than it had been before, and was felt at a 
lower level. His general health waa improving. 

July I6lh. — The hyperfesthesia was now contined to the scrotum, and 
chiefly to the left side. The sensation of the baud round the body had 
quite disappeared. 

July 30tk. — For the last few days, the patient had been np and about 
the ward daily. He stooped much when standiug or walking, the 
shoulders being ronnded and thrown forwards. There was some angular 
curvatui-e of the spine, the ninth dorsal vertebra standing out most 
prominently. The patient was discharged convalescent. 

Whether tbei-e was in this case actual fracture of the spine, or partial 
dislocation with laceration of ligaments, or both combined, could not 
be stated with certainty ; but there was considerable contusion of the 
Spinal cord — the motor tract being slightly, the aensory more severely 
injured. The distribution of the aymptoma, and the order in which 
they disappeared, was interesting. 

Various perversions of scnHibility are met with. Formications, ting- 
lings, cramps, 'pins and needles,' are all sensations that are commonly 
referred to the parts below the seat of apinal concussion. They will 
frequently be adverted to and described in the following pages, but 
need only be mentioned here. There is one peculiar perversion of sen- 
sation which I have several times observed in cases of paraplegia. It is 
this that whilst the legs are tying straight and parallel to one another 
the patient feels as if they were crossed over one another at the knees, 
and asks to have them straightened. 

The results that are afforded by clinical observation as to the greater 
frequency of loss of motor power than of sensation in cases of concus- 
sion of the spine from direct blows on the back are explained and sup- 
ported by the physiological investigation a and discoveries of Brown-Se- 
quard. Thia distinguished phyaiologist has shown that the motor fibres 
run on Ihe exterior of the cord in its an tero- lateral colnmns, crossing at 
the pyramids, whilst the sensory fibres are situated deeply in the cord 
running to the grey matter and crossing at once to the opposite side. 
The motor fibres then being most superficial, and consequently more 
exposed, will be injured by accident or affected by disease more readily 
than the more deeply-seated sensory fibres. If tho injury to the cord 
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be slight, or if the disease ho superfioiit], affecting the meninges chiefly 
and only impUcuting the mere exterior hyers of the mednlla, motor 
pnwer will ftione be impaired ; whereas if the grey mutter is implicated 
in the iojiiry or diseiise, seDgiition will he more or less completely lost, 
iiccording to the depth and extent of the implicittion. And if the ^rej 
matter on only one side of the cord be affected the losa of aeneibiliiy. 
will, owing to the crossing of the fibres, occur on t^le opposite aif^Ot 
This explains what we have anch freqnent opportunities of observing in 
those cases of spinal concnsaion, namely, that motion may alone, be im^- 
paired, that it is affected to agreater degree than sensation, and that een- 
sation may be diminished in the limb opposite to that in which motion 
is lost. It is also possible to conceive that in consequence of intra-spinsl 
hiemorrhage deetrojing or compressing the grey matter alone, sensatloa 
might be abolished whilst motor power remained intact. 

This has actually been observed in some cases both of injury and 



The various combinations of motor paralysis, anKsthesia, and hyper- 
iBsthesia, which are often met with in cases of concussion or other inju- 
ry of the cord, may be explained by the results of the experimental 
researches of Brown-Seqnard, who has found that in lesion of one-half 
of the spinal cord, its transverse semi-section for exam]ile, there will be 
paralysis of motion with hypertsstbesia of the injured side and anreslhe— 
aia of the opposite side of the body. If theposteriorcolnmns be divided 
there will be neuralgia with motor ataxy, and a lesion of the lateral 
columns will produce paralysis with contracture (Segiiin). It is by r 
ereucB to the results of experimental researches that we aro tt 
enabledtoaceountfor clinical phenomena that would otherwise ho utterly 
inexplicable, or that might be considered incorrectly described by tha 
patient or inaccurately oDserved by the surgeon. 

0. Paralysis of the sphincters of the bladder and rectum is an ex- 
tremely uncertain symptom. It is sometimes met with in comparatively; 
slight cases, especially when the blow leading to the concussion has been 
inflicted low down, in the lumbar and sacral regions. It is sometimeffi 
absent when both the lower limbs are completely paralysed. If, how- 
ever, the seat of concussion be about the middle dorsal vertebraa, and if 
the injury be severe, it is always present to a greater or less degree. 

The paralysis may bo confined to the bladder only. In these cases 
there may be complete atony with incontinence, or there may be reten- 
tion with or without overflow of the urine. 

There would appear to be two forms of paralysis of the bladder i: .^^ 
spinal injuries. In one there is a contracted, in the other a dilated state! 
of the organ, In the first or contracted form the bladder appears to bO 
collapsed, there is complete incontinence, the bladder allowing the urinQ 
to flow out by the urethra as soon almost as it is brought in by tha 
ureters, no urine is retained. If a catheter is introduced the viseus wijffi 
be found to be empty, or nearly so. In these cases the urine continues 
acid, often markedly loaded with uric acid, as Ollivier has remarked. 
In the other form of paralysis there is partial or complete retentioih. 
The bladder falls into a state of atony, becomes dilated by the gradual 
accumulation of the urine which it is unable to expel. At last the OTe^■^ 
flow will dribble away as in ordinary senile atony of the bladder. In 
these cases there is a great tendency to alkalinity, owing to the develop- 
ment of sub-acute cystitis. It is the kind of paralysis that is moat com- 
mon in the more severe forms of spinal concussion and lesion. It would 
appear as if in these cases the sensibility of the bladder was lost, and 
that the stimulus of the accumulated urine was not felt in a suffioiairti. 
degree to develop the requisite reflex expulsive action. 



The contiitioa of the bowels closely rtwrnbles that of the bladder. In 
some cases there is relaxation of ilie sphiiicternni, aud the peristaltic 
■action being fi-ee, a kind of spurious diarrlicea eeta id. But more com- 
'wonly in cases of spinal concussion the bowelti are confined, owing np- 
■parontjj to a want of extrusive action in the abdominal muscles as well 
■ ae to impaired peristaltic motion. 

Priapism does not occur in concnssion as it does after laceration and 
irritation of the cord. Indeed, as a rule, the genitals are very llaccid, 
And the venereal desire as well as power is lost. 

6. The temperature of the body generally, but more especially of the 
l^treraities, is found to undergo important modifications in injuries of 
jthe spinal cord. It may fall below or rise materially above the normal 
«oint The fall or rise will depend upon the nature of the injury as well 
;Ss on the part of tiie spine that is the seat of injury. 

In spinal concussion there is as a rule a fail of temperature. In lacer- 
ation or eiiish of the spinal cord, consequent on fracture of a vertebra, 
^hore is often a rise— the more so if the cervical spine is the seat of in- 
^ury. 

The temperature in cases of spinal concussion may faJl and remain for 
^many weeks or months below normal point. It is not very easy to 
Wrive at a true estimate of low temperatures. Tiie high are positive 
■ftcts and easily observed, but the low are rather of a negative character, 
«nd may easily escape detection or may not so readily be determined or 
may he ascribed to imperfect or faulty observation rather than to actual 
fljistence. I have however seen unequivocal instances of continued low 
temperatures of the body m the month and axilla, in cases of spinal con- 
cussion, as low as 93° to 03° F, and continuing for many months from i'lo 
8° F, below normal. But the temperature may fall lower than this in a 
Biore serious injury of the cord. Thus Dr. Nieden relates a case' in 
which aEter dislocation of the first dorsal vertebra, with crush of Uie 
fiord at the seat of injury and much meningeal ecchyniosis, the tem- 
■perature fell to 81° F., from which it progressively sank, the patient 
flying on the eleventh day with a temperature of SO'^e P. 

More commonly the low temperature is confined to the extremities, 
efipeciallv the feet, which are sensibly coldpr than other parts of the 
,body. Often the feet arc as low as from 80° to 86° F., and will remain 
■fio for very long periods of time. 

The two feet and even the two axillfe, although both below normal 
.point as to temperature may he une(|ua]ly so by several degrees, 2", 3°, or 
more. A continuous depression of temperature on one side of the body 
may he the fore-runner of hemiplegia, and any way is often connected 
Trith a loss of innervation that amounts to loss of power, though not 
pethnps to actual paralysis, as evidenced by diminished power iii the 
grasp of the hand, or impaired motility of the foot. 

I have never met with a high temperature in cases of spinal concussion 
unless occasioned by inflammatory complications of an obvious character. 
It is well known however that in primary injury of the cord in the cer- 
Ticai region the temperature of the body will often nee very considerably 
.riiortly neiore death. Brodie, who first observed this fact, noticed that 
in one ease it rose to 111° F. And since his time this observation has 
been verified by moat surgeons. The highest temperatures noted in 
these cases however have been under 112° F. and a persistently higher 
tempemtnre was scarcely supposed to be consistent with the continuauco 
of life, until the case recently related to the Clinical Society by Mr. J. 
W. Teale' with so much circumstantiality of detail and so much accu- 
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racy of oliaervation as to leave no doubt as to tlie complete trustworthi- 
neaa of the facts, astoundiog as they are, and subversive of all previous 
esperienco on the subject. In this remarkable case the patient, a yonng 
lady, sustained a severe but obscure injury of the spine by her horse full- 
ing in taking a gate and rolling upon her. She recovered after a 
lengthened illness, during sixty days of which the temperature ranged 
from 105° to 120° and even 132° F. 

It is not my intention at present to enter into a description of the 
symptoms that result from the secondary and moie remote effects of. 
blows on the spine, and of concussion of the cord. All this I shall re- 
serve for a later lecture. It will suffice for mo to say that these symptomB 
are usually occasioned by the development of inflammation of the me- 
ninges and of the cord itself. They consist of pain in some part or parts 
of tbe spine, greatly increased by pressure and motion, associated with. 
reflex rigidity of the muscles of the back, the patient moving the verte- 
bral column as a whole. The pain is greatly increased by all movements, 
but especially by those of rotation. 

Pain frequently extends down the limbs or round the body, giving the 
sensation of a cord tied tightly. 

If the case go on to the development of acate inflammatory action in 
the cord and its membranes, cramps and spasms of a serious character 
occur — at first, usually of the nature of trismus— then general spaama 
of the body and limbs of a tetanic character, often followed by speedy 
death from the exhanation produced by the repetition of these violent 
coovnlsive movements. 
_If the inflammatory action assume a chronic and subacute character; 

iiermanent alterations in the structure of the cord will ensue, which will 
ead to much local pain and tenderness in the spine itself, to neuralgio 
cramps in the limbs, and eventually to paralytic affections of an incura-' 
bio nature, usually confined to the lower extremities, with symptoms io' 
dicative of tlie extension of the inflammatory mischief to the cerebral 
meninges or to the brain, and associated with great and radical derange- 
ment of the general health. 

Concussion of the spine from a direct and severe injury of the bact 
may terminate in one of four ways : — 1. In complete recovery after a 
longer or shorter time ; 2. In incomplete recovery : 3. In permanent 
disease of the cord and its membranes ; and, 4. In death. , 

The probability of the termination in recovery does not depend so much' 
on the actual severity of the immediate symptoms that may nave been oc- 
casioned by the accident as on their persistence. If they continue beyond', 
a certain time, changes will take place in the cord and its membranes! 
which are incompatible with the proper exercise of their functions. 

Concussion of the spinal cord from a severe and direct blow upon IJts 
back may prove fatal at very different periods after the injury. Thp 
time at which death occurs will depend partly on the situation of the 
blow, but in a great measure on the lesions to which it has given rise. 

Conenssion of the spinal cord may, and often has, proved fatal by th0 
sudden induction of paralysis, though no lesion euflicientto explain the 
fatal termination of the case bo found after death. 

In this respect, it resembles concussion of the brain. But it is proha- 
ble that it might be found in a fatal spinal concussion, that the nervou*, 
substance is widely and profusely studded with disseminated puoctifori 
blood extravasations, as I have observed in fatal cerebral concussion. 

Abercrombie says, ' Concussion of the cord may be speedily fatal with- 
out producing any morbid appearance that can be detected on dis!-'"^ 
tion.' And he refers to the ease related by Boyer, and to four cases 
corded by Frank in confirmation of this remark. 
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But in otlier casea the fatal result may have been occasioned by direct 
and demonstrable lesion of Ihe coid. 

There apjiear to be four forms of leeioL that will lead to a fatal result 
ill cases of spinal concussion. 

1. Haemorrhage within the spinal canal, 

9. Laceration of the membranes of the cord, and extraaion of the 
medullary substance into the spinal canal. 

3. Extravasation into the substance of the cord. 

i. Disintegration and perhaps inllammatory softening of the cord. 

1. Hiemorrha^o within the spinal canal may oecnr: 

Ist. Between the vertebraf and the dura mater. 
3nd. Between the membranes and the cord. 
3rd. In both situations. 

In theae respecta intravertebral OKtravasations resemble cloaely those 
that occur as tho result of injury within the cranium. The three fol- 
lowing cases are illustrations of these throe forms of hcemorachis. 

Sir A. Cooper mentions one ease, to which I shall have occasion here- 
after to refer, in which, in consequence of a strain of the neck in a boy 
aged twelve, symptoms of paralysis slowly supervened, which proved 
fatal at the end of a twelvemonth. 

On examination after death, 'the theca vertebralis was found over- 
flowing with blood, which was effused between it and the inclosing 
canals of bone.' This estravasatiou extended from tho first cervical 
to the first dorsal vertebra. 

Muller' relates the case of a corporal of Cuirassiers who fell from a 
hay-loft on to his back, striking it against a log of wuod. He was 
found to be completely paralysed in hia lower limbs, but preserved hia 
consciousness. He died on the second day. On examination it was 
found that there was a large quantity of blood extravasated between the 
spinal cord and its meinbianes. This extravasation extended from the 
sjj^th cervical to the ninth dorsal vertebra. 

Ollivier' relates the case of a woman, aged 49, who threw herself out 
of a window in the fourth story, ahghting on her back. There was 
complete paralysis of the lower limbs, with incontinence of urine. Her 
mental faculties were unimpaired. She died on the third day after 
the injury, and on examination it was found that there was a fracture, 
but without any displacement, of the tenth dorsal vertebra; at this 
spot blood was extravasated between the vertebra and the dura mater, 
and also into tho subarachnoid cellular tissue. 

2. Death may occur — in that form of severe concussion which we are 
at present considering — from laceration of the pia mater, and conse- 
quent hernia of the cord. Of this form of fatal result, Ollivier records 
one ease, that of a man, aged 46, who had fallen heavily on his back, 
striking the spine in the middle of the dorsal region. He had para- 
jilegia, loss of power in the sphincters, violent pain in the spine at the 
seat of injury, and much constitutional disturbance. He died on the 
seventeenth day. On examination after death it was fonnd that the pia 
mater of the cord had been ruptured at two places opposite to the seat of 
injury, giving exit to the medullary substance in two patches, each about 
the size of a halfpenny, about two or three linea in thickness, and of a 
reddish colour. These protrusions had passed out of two longitudinal 

' Buil. dts Sc. itedlcala. 1826, ' Vol, i. p. 492. 



34 LECTURE III. — SEVERE DIRECT INJURY OF SPINE. 

slits in the meninges of the cord, each about one inch in length, situated 
at the medial and posterior part, and opposite to the fourth and fifth 
dorsal vertebrae. At the points opposite to these hernial protrusions, the 
spinal cord was much contracted, having lost a great part of its sub- 
stance ; but it preserved its normal consistence. The dura mater con- 
tained a large quantity of bloody serum. 

3. Extravasation into the substance of the spinal cord is undoubtedly 
a rare lesion, but that it may occur as the result of injury there can be 
no doubt. In many of the cases in which sensation is more affected 
than motion or in which the principal lesion consists in a modification 
of sensation, coming on immediately after the receipt of a blow on the 
back, thei-e may be reason to suspect laceration of the grey matter with 
extravasation of blood into it. Hammond ^ mentions two cases in which 
incurable paraplegia followed supposed spinal haemorrhage. Speedy 
death, however, most usually occurs as a consequence of such an injury. 

4. The last condition of the cord that leads to a fatal termination in 
these cases of concussion arising from direct and severe injury is inflam- 
mation, with, perhaps, suppuration of the meninges, followed by infiam- 
matory softening and disintegration of its substance. This is, doubt- 
less, of an acute and probably inflammatory character. The following 
cases will illustrate this morbid state. 

Ollivier relates the case of a man, aged 28, who fell from the sscond 
story of a house, striking himself violently on his back, left hip, and 
thigh. His lower extremities became paralysed completely, as far as 
motion ^as concerned ; incompletely, as to sensation. The sphincters 
were paralysed. He died on the thirtieth day after the accident. On 
examination after death, it was found that the spinous process of the 
fourth cervical vertebra was detached but not displaced, and the twelfth 
dorsal vertebra was broken across but not displaced. The spinal cord 
was healthy in all parts except opposite this point, where it was soft, 
diffluent, of a yellowish-grey colour, and injected with capillary vessels. 

A remarkable case is recorded by Sir C. Bell.' It is that of a wag- 
goner who was pitched off the shafts of his cart on to the ground, fall- 
ing on his neck and shoulders. At this part there was evidence of 
bruising. He could not stand, and dragged his legs. He lay for nearly 
a week without complaint, and had daring this time no sign of paralysis. 
But on the eighth day he was suddenly seized with convulsions over the 
whole of the body — which were relieved by bleeding. He became 
maniacal, but in the course of twelve hours the convulsions ceased and 
he was again tractable. On the third day after this attack he com- 
plained of difficulty in using his arm, and on the fifth day he had total 
palsy of the lower extremities, regaining the use of his arm. He died 
about a week after this. On examination after death, it was found that 
a considerable space existed between the last cervical and the first dorsal 
vertebrae. The intervertebral substance was completely destroyed, and 
an immense quantity of pus surrounded the bones. This purulent col- 
lection had dropped down through the whole length of the sheath of 
the cord to the cauda equina. 

The following case offers a remarkable resemblance to the preceding 
one — being attended by nearly identical post-mortem appearances fol- 
lowing the same kind of injury. 

Dr. Mayes,' of Sumter District, South Carolina, relates the case of a 
negro who, while raccoon-hunting, fell a height of fifteen feet from a 

^ Diseases of the Nervous System, New York, 1873. p. 440. 

« Op. Cit. p. 145. 

3 tSouthern Medical and Surgical Journal, 1847. 
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tree, atrikiiig hia back at the lower cervical and upper dorsal regions 
against the ground. He instantly beeiime completely paraplegic, and 
died on the tenth day. On examination seven hours after death, it was 
found that the fifth and sixth cervical vertebrte were separated from each 
other posteriorly, but not Iractured or dislocated. Here there was 
manifest injury to the medulla. As soon as the muscular coverings of 
the spine were cnt throBgh, the softened and disintegrated medulla . 

fnshed out ' similar to the escape of matter from an abscess when opened 
y the lancet. The medulla spinalis was evidently at this point in a 
Btate of decomposition.' 

In this case it is evident that not only the meninges of the cord, but 
the ligamenta subflava were torn through, and the arches of tiie ver- 
tebrie separated to such an extent that the softened and disorganized 
-medalla found a ready exit through the gup thus made at the posterior 
part of the spinal column. 

It IS a point of ranch practical moment to observe that in this, as in 
several other of the cases of so-called 'concussion of the spine,' there is, 
in addition to the lesion of the cord, some serious injury infiicted on 
the ligamentous and bony strncturea that enter into the composition of 
the vertebral column, which, however, must be considered as an acci- 
dental complication, as it does not occasion, or even seriously aggra- 
Tate, tho mischief done to the medulla itself. Thus the ligaments, as in 
the case just related, may be torn through eo as to allow of partial sepa- 
ration of contiguous vertebrw, or, as in cases 14 and 15, a vertebra may 
be fractured — but without any displacement of the broken fragments, or 
other sign by which it is possible during life to determine the exact 
amount of injury that has been inflicted on the parts external to the 
cord. In this respect injuries of the spine again closely resemble those 
of the head — their chief importance depending, not on the amount of 
injury to the containing, but on that inflicted upon the contained parts. 
In the spine just as in the head, it will sometimes be found after death 
from what appears to be, and in reality is, simple injury of the nervous 
centres, that tho vertebral column in the one case, and the skull in the 
other, have sufiored an amount of injury that was nnsuspected during 
life ; and which, though it may not in any way have determined the 
fatality of the result, yet affords conclusive evidence of the violence to 
which the parts have been subjected, and the intensity of the disorgan- 
ising shock that they have suffered. 

'There is, however, this very essential difference between tho spine and 
the head in these respects — that a simple fracture of tho craniam may 
be of no moment except so far as the violence that has occjisioned it may 
have injured the brain. Whilst in the spine the case is not parallel : 
for as the vertebral column is the centre of support to the body, its 
action in this respect will be lost when it is broken ; even thongn the 
Spinal cord may not have been injured by the edges of the fractured 
vertebrffi, but only violently and possibly fatally concussed by the same 
force that broke the spine itself, 

Boyer had long since noticed the very interesting practical fact, that 
when the interspinous ligaments were ruptured in consequence of forci- 
ble flexion of the spine forwards, no fatal consequences usually ensue, 
the integrity of the parts being restored by rest. But that when the 
ligamenta subflava are torn through, and tho arches separated, para- 
plegia and death ensue. This he attributes to stretching of the spinal 
cord. Sir C. Bell, however, with great acnteness, has jiomted out the 
«rror of this explanation, and states that ' it is the progress of inflam- 
mation to the spinal marrow, and not the pressure or extension of it, 
which makes these eases of subluxation and breach of the tube fatal ' 
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(p. 149). There can be no doubt that this explanation la the corrc_, 
one. and that when once the sjiinal canal is forciiiiy torn open, f^tol iii 
flammation will spread to the meninges and to the medulla itself. 

The secondary consequences of concussion of the spine, more ( 
chilly when following slight injuries of the spine, will be fully detaiu 
in Bubaequent lectures. 1 may, however, describe here perhaps tl 
most marked case on record of inflammatory softening of the cord con* i_ 
sequent upon concussion of it, unattended with any injury to the 
oaaeoua or ligamentous structures of the apiue. It occurred in the prac- 
tice of Dr. Hunter, of Edinburgh, and is related by Abercrombie. It 
was that of a man thirty-six years 6f age, who fell from the top of a 
waggon, a height of ten feet, into a pile of small stones, striking his 
back between the shoulders. He was immediately rendered paraplegic. 
When admitted into the Edinburgh Infirmary at the end of a month he 
was greatly emaciated; there was paralysis of motion, but not of sensa- 
tion io the lower estremities, retention of urine, involuntary liquid 
motions, deep-seated pain on pressure in the region of the third, fourth, 
and 6fth dorsal vertehuEe. Three days after admission tetanic symptoms 
came on; then more general spasms of the limbs and body, of which he 
died in forty-eight houra. On examination after death there was no 
injury found to the spine itself. There was a high degree of vascularity 
of the pia mater of the cord in the doraal region. There was moat 
extensive softening of the body of the cord, affecting chiefly the anterior 
columns. 'These were moat remarkably softened throughout almost 
the whole course of the cord; in many places entirely diffluent; the pos- 
terior columns were also softened in many places, though in a much 
smaller degree ' (p, 348). 

This case epitomises so succinctly and clearly the symptoms and after- 
. death appearances occurring in eases of inflammatory softening after 
uncomplicated concussion of the cord from severe and direct violence, 
that it needs neither comment nor addition. 

The consideration of these aubjecte in connection with concussion of 
the spine, as the result of severe and direct violence, will pave tlio umv 
for what I shall have to say in the next lecture about concussion of llif 
spine as the result of slight, indirect, and less obvious injuries. 



LECTURE IV. 

ON CONCUSSION OP THE SPINE FROM SLIGHT OR INDIEECT INJURY, 

In the last lecture I directed your attention to the symptoms, effects, 
and pathological couditions presented by cases of eoncnasion of the 
spine, proceeding from the infliction of severe injury directly upon the 
vertebral column so as immediately and injuriously to influence the 
organisation and action of the delicate nervous atnicturea included 
within it. 

My object in the present lecture is to direct your attention to a claas 
of cases in which the injury inflicted upon the back is either very alight'' 
in degree, or in which the blow, if more severe, has fallen upon some 
other part of the body than the spine, and in which, consequently, its^ 
influence upon the cord has been of a less direct and often of a lesa 
instantaneona character. 

Nothing is more common than that the symptoms of spinal mischief 
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!o not develop for several daya after heavy falU on the back. The fol- 
"iwiiig is an ilhistralion of this fact. 
Cn?e 17. — E. W., aged 39, consulted me on June 10, 1872, for severe 
in in the lumbar Bpine, and inability to walk and ride. The history 
gave was this : that four months previonsiy, on Fehniary 28, 1872, 
had "been thrown in hunting by his horse falling. He turned com- 
letely over and landed on his oack. He got up and went on aa if uoth- 
ig had happened. It wilb not till a week afterwards that whilst quietly 
otting he was seized with paiu in the small of his back. He was 
obliged to go home and keep his bed for eight days, since which time he 
had not been able to ride, and had sutfered the uBiial symptoms of spinal 
oonciiesion. 

Cases such as this are extremely interesting to the surgeon, for not 
only is the relation between the injury sustained and the symptoms 
developed less obvious than in the former class of cases, hut in couse- 
quence of the length of time that often intervenes between the occur- 
rence of the accident and the production of the more serious symptoms, 
it becomes no easy matter to connect the two in the relation of cause 
and effect. 

Symptoms indicative of and arising from concussion of the spine have 
of late years been very often met with in surgical practice, in conse- 
quence of the frequency of injuries austained by passengers in railway 
collisions, and they have been very forcibly brought under the observa- 
tion of surgeons in consequence of their having become fertile aonrces 
of litigation ; actions for damages for injuries alleged to have been sus- 
tained in railway collisione having become of such frequent occurrence 
in our courts of law as now to constitute a very important part of 
medico-legal enquiry. 

The symptoms arising from these accidents have been very variously 
interpreted by surgeons, some ignoring them entirely, believing that 
they exist only in tlie imagination of the patient, or, if they do admit 
their existence, they attribute them to other conditions of the nervous 
Bystem than any that could arise from the alleged accident. And when 
their connection with, and dependence upon, an injury have been ineon- 
testably proved, no little discrepancy of opinion has arisen as to the 
ultimate results of the case, the permanence of the symptoms, and the 
curability or not of the patient. 

I It will be my endeavour in these lectures to clear up these important 
and very intricate questions ; and in doing so I shall direct your atten- 
ijiion particularly to the following points : — 
r 1. The effect that may be produced on the spinal cord by alight blows 
t^hen indicted on the back or on a distant part of the body. 
2. The length of time that may intervene between the alleged injury 
and the development of the symptoms. 
3. The diagnosis of the symptoms of ' concussion of the spine,' from 
those arising from other morbid states of the nervous system. 
4. The grounds on which to form a prognosis aa to the probable re- 
sult. 
I shall illustrate these various points by eases selected from my notes, 
not only of persons who have been injured on railways, but also in the 
ordinary accidents of civil life. 

But before we proceed further, I would wish particularly to direct 
vour attention to the fact that there is in reality no diilerence whatever 
between the symptoms arising from a concussion of the spine received 
in a railway collision, and those from a fall or ordinary accident — ex- 
cept perhaps in severity — and that therefore it is an error to look upon 
a certain class of symptoms aa special to railway accidents. I cannot. 
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indeed, too strongly impresB upon yon the fact that there ia in reality 
nothing apeciiil m railway injnries, exeei^t in the severity of the acci- 
dent bv which they are occasinned. They are peculiar in their seventy, 
not different in their nature from injurioB received in the other acci- 
dents of civil life. There is no more real difference between that con- 
cussion of the spine which resulta from a railway collision and that 
which ia the consequence of a fall from a horse or a scaffold, than there is 
between a compound and comminuted fractnre of the leg occasioned by 
the grinding of a, railway carriage nver the limb and thnt resulting from 
the passage of the wheel of a street cab across it. In either case the 
injury arjsing from the railway accident will be essentially of the same 
nature as that which is otherwise OL-casioned, but it will probably be in- 
tinitelymore severe and destructive in its effects when it affects the 
neivous system, owing to the greater violence by which it has been oc- 
casioned, and especially because it is not the result of one single shock, 
as when a rider is thrown from his horse, or a bricklayer falls from a 
scaffold, but ia duo to a succession of rapidly repeated eoucussions. 
When a person is thrown to and fro m a railway collision, he is dashed 
forwards and backwards, mixed up, as it. were, and entangled amongst 
hie fellow passengers, alike powerless to resist the momentum of uio 
great mtisses in motiou around him or to extricate himself from tbe de- 
strnctive jarring vibrations of the splintering carriage. 

The consideration of the effects that may be produced on the spinal 
cord by sHghi blows, whether applied to the back or to a distant part of 
the body, is not altogether a matter of modern surgical study arising 
from tue prevalence of railway accidents, but had, long antecedent to 
the introduction of modern means of locomotion, arrested the atten- 
tion of observant practitioners. 

Abercrombie, writing in 1829 says, thatchronic inflammations of the 
cord and its membranes ' may supervene upon very slight injuriee of 
tbe spine ;' and further on he says, ' every injury of the spine should be 
considered as deserving of minute attention. The more immediate 
effect of anxiety in such cases is inflammatory action, which may be of an 
acute or chronic kind ; and we have seen that it may advance in a 
very insidious manner even after injuries that were of so shght a kind 
that they attracted at the time little or no attention ' (p. 381.) 

Nothing can be clearer and more positive than this statement. These 
remarks of Abercrombie are confirmed by Oilivier, by Bell, and by other 
writers on such injuries. 

The following cases will illustrate this point. 

The two first are cases of concussion of the spine resulting from rail- 
way accidents, m which there were at the time slight marks of external 
injury. The others are very similar cases occurring from other acci- 
dents than those received on railways. 

Uase 18. Nervous Shock from Railway Collision — Chronic Menin- 
gitis of Cord and Base of Brain— Imperfect Recovery after JSine Years. 
— Mr.B., 35 years of age, a farmer and miller, of very active habits, 
accustomed to iield sports, and much engaged in business, habitually in 
the enjoyment of good health, was in a railway collision that took place 
on November 4, 1864, He received a blow on his face which cut his upper 
lip on the left side, and was much and severely shaken. He did not 
lose consciousness, and was able shortly to proceed on his journey. On 
leaving the station to proceed to his own home, it was observed by a 
friend who drove him that he did not appear to recollect Ihe road, with 
which he was familiar, having been in the daily habit of driving over it 
for years. 

On reaching home, feeling bruised, shaken, and confused, he took to his 
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bed, but did not feel sufficiently ill to suek medical advice until Novem- 
ber 9, five days after the accident, when he sent to Mr. Yorke, of Staun- 
tou, who continued to attend him. But notwithetandUig every atten- 
tion from that gentleman, he progreaaively but alowiy got worse. 

I saw Mr. R. for the first time on February IS, 1866, fifteen mouths 
after tbe occurrence of the accident, when I found him io the following 
Btute: his face was pallid, much lined, indicative of hiib]tual suffering. 
He looked much older than hia alleged age (36 years). He was sitting 
■with hia back to the light, and had tbe Venetian blinds drawn down so 
as to shade the room, the light bemg peculiarly diatressing to him. His 
akin was cool. Tongue slightly furred, appetite moderate, digestion 
impaired. Pulse lOi to 106, weak and compressible. 1 underelood from 
Mr. Yorke that it rarely fell below this, and often rose ahove it. He 
had not lost flesh, but all his friends said that he was quite an altered 
man. 

He stated that since the accident hia memory had been bud— that he 
could not recollect numbers — did not know the ages of his children, for 
instance— he couid notadd up an ordinary sum correctly — hewouldadd 
up the same set of figures if transposed differently. Before the acci- 
dent ho was considered to be a particularly good judge of the weights of 
beaata — aince ita occurrence he had lost all power of forming an opinion 
on this point. He had been quite unable to transact anybuaineaa aince 
the injury. He was troubled with frightful dreams and often started ' 
and waked up in terror, not knowing where he was. Had become irri- 
table, and could neither bear light nor noise. He frowned habitually, so 
as to exclude the light from his eyes. He complained of stars, sparks, 
Sashes of light, and coloured spectra flaming and flashing before the 
eyes. He could not read for more than two or three minutes at a 
time, the letters becoming confused, and the effort being painful to 
bear. On examining the state of the eyes, I found that vision was good 
in the right eye, but that thii organ was over sensitive to light. Vision 
was nearly lost in the left eye, so much so that he could not read largo 
print with it. 

His hearing was over sonsitive with the right ear, dull on the left aide. 
He could not bear noises of auy kind, more particularly if sudden ; 
they were peculiarly diatressing to him. Even that of his children at 
play annoyed him. 

He complained of a numb sensation accompanied by tingling, burning 
eensations on the right sule, in the right arm and leg, more particularly 
in the little and ring-fingers, and along tbe course of tbe ulnar nerve. 
The rest of the right hand felt numb. He made no complaint of the 
left arm or leg. These senaations were worst in the morning. 

He could,not stand or walk without the support of a stick, or reating 
his hand on a piece of furniture. He could stand in this way on the left 
leg, but if he attempted to do so on the right foot the limb immediately 
bent, and sank as it were under him. His gait was veiy peculiar. He 
separated the feet so as to make a straddling movement, and brought 
one foot very slowly before the other. He advanced tbe right foot less 
than the left, and did not raise the sole as far from tbe ground. Tbe 
foot seemed to come down too qnickly. He did not drag with the toes, 
but did not raise the heel sufficiently, and was apt to catch it- in walk- 
ing in inequalities on the ground. Flexion and extension were more 
perfectly and rapidly performed wilh the left than the right foot. 

The attitude of bis body in walking was very peculiar ; the back was 
stiff, the head fl^ed, and he looked straight forward without turning it 
to the one side or the other. 

He had great difficulty in going up or down stairs, and could not do 
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eo without holding on by the bahistnule. The difficulty was greatest in 
going down stairs, and if lie attempted this withoat siipport he fell or 
rolled over to the np;ht side. 

There was no appreciable difference in the size of the two legs, but the 
rigiit felt colder than the left. The patient complained of the coldneea- 
of both legs and feet. 

The spine had tost its natural flexibility, so that tho patient kept the 
body perfectly straight, fixed, and immovable. He could not bend the 
body in any direction without suffering severe pain. This was com- 
plained of equally whether the patient bent forwards, backwards, or, 
Bidewaya. It was moat severe on any attempt being made to twist the. 
spine. He sat in a rigid and upright attitude. 

There was considerable pain at the ocoipito-atloid articulation, aa well 
as at that between tho axis and atlas. If an attempt was made to bend 
the head forcibly forwards, or to I'otate it, the patient suffered so severely 
that ha had to desist. When directed to look round, the patient turned 
the whole body. 

Owing to the rigidity of his spine he could not stoop to pick anything. 
off the floor without going down on one knee. 

On examining tho spine by pressure and percussion, three tender spoti 
were found ; one in the upper cervical, another in the middle doi-aal, and 
the third in the lumbo-sacral region. There was pain both on auper- 
ficial and on deep preasure at these spots. The pain was limited to the 
spine, and did not extend to the muscular structures on either side 
of it. 

The power of retaining the urine was very much diminished. He 
pasaod water four or tivo times in the night, and every second hour 
daring the day. The urine was aub-acid. 

The generative power, though impaired, was not lost. 

A remarkable circumstance had been noticed in this case by the 
patient's wife and his friends. It was that since the accident he was 
unable to judge correctly of the distance of objects in a lateral direction, 
though he appeared to be able to do so when looking straight forward. 
Thus, when driving in tho middle of a straight road he always imagined 
that the carriage was in danger of running into the ditch or hedge on 
the near sidp. 

The opinion I gave was, that the patient had sustained an injury of 
the spinal cord, and that t)ie base of the brain was also, to some extent, 
though probably secondarily, involved. That chronic subacute menin- 
gitis of the spine and base of the cranium had taken place. That it 
was not probable that the patient would ever completely recover, and 
that it was even doubtful whether, aa the disease had up to the present 
time been progressive, it might not continue ao, and terminate in 
irremediable di^organiaation of the nervous centrea. The patient was 
seen by Sir Charles Hastings and Mr. Garden, who took a similarly un- 
favourable view of his present state and probable future. 

An aiCtion was brought at the spring assizes at Worcester, in 1866, 
against the Company on whose line the patient had been injured. No 
surgical evidence waa called for the Company, the statement made by 
the plaintiff's medical advisers being accepted. Nine years after the 
accident, in 1873, I had an opportunity of hearing of the patient from 
his medical attendant. The report I then received was that he had 
never recovered his bodily health and strength, that his judgment waa 
often at fault, that he committed extravagant and foolish acts, and was 
not to be relied on in business mattere. 

Onse 19. Injury to Nervous System from Railway Collision — No Tvi- 
mediate Effects — Chronic Meningitis — Imperfect Recovery. — Mr. J., 43 
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yeara of age, a winc-merehant, healthy aud of active husineaB habits, was 
in a railway colliaion Auguat 23, 1864. He was sudilenly dashed for- 
wards and then rebounded violently backwards. 

AVhen lie extricated himself from the ruins of the carriage in which 
he had been travelling (a third-class one), he believed himself to be uu- 
bnrt — sufEering from no immediate effect of the injury he had sustained. 
He assisted hia fellow-pasBengers, many of whom were much injured, 
and was thus actively engaged for two hours. 

On his return home the same evening, be was greatly excited and 
very restless ; he felt chilly, and his arms and legs tingled. lie could 
not sleep that night. ' 

On the following day he felt ill and shaken ; could not attend to his 
business, and was lame from some slight contusions on bis legs. He | 

continued much in this state for several days, and was seen by Mr. 
Everett, of Worcester (to whom I am indebted for the early history of 
this case), September 1, eight or nine days afler the accident. He ivas 
then much disturbed in health ; his pulse was feeble, he looked anxious 
and depressed ; he complained of violent pains in the bead, confusion of 
thought, and loud noises in the ears and head. He also complained, 
but slightly, of pain in the back. 

These symptoms continued for some time without improvenieut. He \ 

found more and more difficulty in walking, and his right ankle often 
gave way. This appeared to Mr. Everett to be owing to some spas- 
modic atition of the muscles of the leg rather than to any weakness of 
the joint itself. 

He now began to show more serious symptoms in connection with the 
nervous system, IIis memory became worse and his confusion of ideas 

freater ; ne often called people and things by wrong names; addressed 
is wife as 'Sir.' 

The pains in the head became more violent, and assumed a paroxysmal 
character. There was acute sensibility to sound in the right ear, deaf- 
ness of the left. The vision of the right eye was rather dim. 

This was his condition twelve weeks after the occurrence of the acci- 
dent. The symptoms, though progressively assuming a more and more 
serious character, did not do so uninterruptedly, but as Mr. Everett 
expresses it, were 'undulatory' — sometimes better, sometimes worse; 
but yet at the expiration of any given time of a few weeks' duration, 
decidedly and persistently worse than at an earlier period. 

Three montbs after the accident he began to complain, for the first 
time, of contractions of the muscles of the right arm and hand. His 
fingers became flexed, so that force was'reguired to straighten them. 
Shortly afterward? the left arm became similarly affected. These con- 
tractions assumed an intermittent and spasmodic chai'acter, and occurred 
several times daily. 

The pain in the back, which was but slightly complained of at first, 
now became more and more severe. !t was more acute from the sixth 
to the tenth dorsal vertebra. Spasms of the diaphragm now came on 
occasionally, and diHtressed him much. 

His gait was peculiar; he seemed to be uncertain where to set his 
feet, and he kept his bead steadily fixed. 

February 1, 1865, five months after the accident, be complained, for 
the first time, of pam in the neck, greatly increased on moving the 
head. 

nitring the whole of this period bis digestion had been fairly good. 
He had gained flesh since t!ie accident. There had been no loss of 
power over the sphincters, and bis urine was normal and acid. 

I saw this patient, in consultation with Mr. Garden and Mr. Everett, 
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of Worcester, on March 8, 1865, and found that the symptoms above 
detailed continaed and had somewhat increased in intensity since the 
last report. 

He suffered from loss of memory, confusion of thought and ideas, 
utter incapacity for business, disturbed sleep, pains and noises in the 
head, partial deafness of the left ear, morbid sensibility of right, irri- 
tability of the eyes, rendering light very painful — though vision had 
become imperfect in the right eye. Numbness, tingling sensation, and 
formication in the right arm and leg, were the most prominent subjec- 
tive symptoms. 

He walked with a peculiar unsteady straddling gait ; was obliged to 
feel with his right foot before planting it on the ground ; did not raise 
the heel, but carried the foot flat, and let it fall suddenly, instead of 
putting it on the ground in the usual way ; used a stick, or supported 
himself by the furniture. 

He could stand for a moment on the left leg, but immediately fell 
over if he attempted to do so on the right. 

His right arm and hand were numb; the little and ring fingers con- 
tracted. He could not pick up a small object, as a pin, between his 
finger and thumb, nor could he write easily or legibly. 

The spine was very tender at three points — in the upper cervical, in 
the middle dorsal, and in the lower lumbar regions. There was con- 
stant fixed aching pain in the spine in these situations. This pain was 
greatly increased on pressure ; it was limited to the vertebral column, 
""and did not extend beyond it. 

Movement of any kind greatly increased the pain. If the head was 
raised by the hands and bent forward, or rotated, so as to influence the 
occipito-atloid and the atlo-axoid articulations, the patient shrieked 
with agony. 

He could not bend the body either forwards, backwards, or sideways, 
the pain being so greatly increased in the dorsal and lumbar regions by 
these movements. Consequently he could not stoop. 

The spine had entirely lost its normal flexibility. It was perfectly 
rigid, moved as a whole as if made of one bone. The patient could 
neither bend nor turn his head. Hence he could not look on the 
ground in walking to see where to place his feet ; and when he wish.ed 
to look round, he had to turn the whole body. 

The pulse was feeble, about 98. Countenance pale, anxious, haggard. 
Tongue slightly coated. Digestive and other functions well performed. 
Urine clear and acid. 

The case was tried at the Spring Assizes at Worcester in 1865. The 
opinion expressed by Mr. Carden, Mr. Everett, and myself amounted to 
this, that the patient was suffering from concussion of the spine, which 
had developed irritation or chronic inflammation of the cord and of its 
membranes, and that his recovery was very doubtful. 

In May 1866, a year and nine months after the accident, he was still 
an invalid, being so completely shattered in health that he has been 
obliged to winter in the south-west of England, and was quite unequal 
to attend to business of any kind. 

In 1871, seven years after the accident, Mr. "Walsh, of Worcester, 
informed me that Mr. J. was still an invalid, that he was obliged to 
walk with two sticks, and had not recovered the sense of taste ; and two 
years later than this, viz., in 1873, Dr. Weir, of East Malvern, informed 
me that Mr. J.'s condition continued unimproved. 

Case 20. Carriage Accident — Slow supervention of Symptoms ofClironic 
Cerebrospinal Meningitis — Incurable. — The followmg case illustrate? 
the fact that a train of symptoms of a most persistent nature^ closely 
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resembling tliose detailed in the pfpceding cases, may occur from otiier 
causes than riiilway accidents. 

Captain N., aged 38, conBuIted me on October 37, 13G3. He looked 
careworn, pule, lined, and at least ten years older than bia real uge. 
He stated tliat in November 1854— eight years previously — be bad been 
thrown out of a pony-chaifie, which was accidentally upset. lie hurt 
his right knee and bruised the right arm, but sustained no blow, and 
there was no evidence of injury ou ihe head or back. He was much 
bruised and shaken at the time, but did not suffer any serious ill effects 
for several months after the accident, although during the whole of this 
period be felt ailing, and was iu some way suffering from the injury he 
had sustained. 

About six months after the accident he began to be troubled with the 
following traiu of symptoms, which had continued ever since : — Con- 
fusion of thought : impairment of memory ; giddiness, t-speciitlly on. 
moving the head suddenly ; failing sight ; musca' Tolitantes, and sparks 
and flashes of light. He could not continue to read beyond a few min- 
utes, partly because the letters ran into each other, paUly because he 
could not concentrate his thoughts bo as to ^x his attention. 

He now began to euSer from a feeling of numbiieBS and a sensation 
of 'pins and needles ' in both hands, but more parlicuiarly in the left, 
and chiefly in those parts supplied by the ulnar nerve. 

He complained of similar sensations in the left leg and foot. lie 
walked with difficulty, and with the legs somewhat apart, using a stick, 
or else supporting himself bj holding on lo pieces of furniture in the' 
room as ho passed them. He could stand on the right leg, but the left 
one immediately gave way under him. He walked with great difficulty 
up and down stairs, and was obliged to put both feet on the same step. 
The spine was tender on pressure and percussion in the lower cer\ieal 
region and between the shoulders. The spine was stiff and he could not 
bend the back without pain, and could not stoop without falling forward. 

He had irritability of the bladder, passing water every second or third 
hour, and could only do so in a sitting posture. He had completely 
lost all sesual power and desire. The urine was shghtly acid. These 
symptoms had continued with varying intensity since about sis months 
after the accident. He thought they were most severe about a, year after 
they began, and bad somewhat improved since then. But ho had never 
been free from them, or enjoyed a day's health, for the last seven and a 
half years, and did not tSjiect to do so. 

This case closely resembled, in all its general features, and in many 
of its details, those that have just been related. It only differed in the 
symptoms being less intense, us would naturally be expected, from the 
accident that occasioned them being less severe than those which occur 
from railway collisions. The persistence of the symptoms for so length- 
ened a period as nearly eight years was significant of the tenacity and 
long duration of the pernicious effects of these insidious and at first ap- 
parently slight injuries to the nervous system. 

But the prolonged duration of the most serious nervous phenomena, 
from comparatively slight injuries to the spine, receives additional illus- 
tration from the following case. 

Case 21. Injury of Spine in Infanci/— Persistence of Spnploms io 
Adult Aye. — Miss B., aged 96, wae brought to my house, April 11, 
1866, by Sir Duncan Gibb. She looked moderately healthy, was of good 
constitution, with no discernible hereditary tendency to disease of any 
kind and was not anaemic. The digestive and uterine functions were' 
well performed. She had had no disease except that from which she 
was then suffering, no convulsions or fits in childhood. 
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When about eighteen months ofd, fehe fell ou{ of her cot and injured 
her cervical spine. From that time she had suffered from a continuous 
and remarkable train of nervous phenomena which were aggravated 
about the period of puberty, and which were still further increased at 
the age of 17, in. consequence of her falling over a stile backwards. She 
had never had hysteria in any of its ordinary forms, or paralysis, epilepsy, 
or convulsive attacks of any kind. 

On examining the spine, I found no lateral curvature and the body 
was well formed. There was a distinct projection backwards of the 
spinous processes of the fifth and sixth cervical vertebrae. She com- 
plained of a constant pressure and pain of a grating or grinding char- 
acter in this region, as if the bones were in contact with one another. 
There was no evidence of abscess or of any distinct mischief in or around 
the tender vertebrae, and nothing was to be observed with the laryngo- 
scope at the anterior part of the cervical vertebrae or in the pharynx. 
From the projection of the cervical vertebrae a peculitir sense of uneasi- 
ness spread itself over the whole of the body and limbs, producing ner- 
vous sensations of the most distressing character. These sensations, 
which consisted of tingling and painful feelings, prevented her sitting 
still or lying down quietly for any length of time. She was better when 
in movement. She could not sleep for more than an hour or two at a 
time, and was conscious of her sufferings through her sleep. 

Her power of movement had never been impaired, the distress being 
confined to sensation, and not producing any disturbance of motion. 
" She could walk well under certain circumstances, could stand, and in 
fact she scarcely ever sat ; but she could not turn suddenly without be- 
coming giddy and afraid of falling. 

She could walk well so long as there was anything near her. Thus 
she could walk along a street guided by the area railings ; but when she 
came to an open space, as a square or crossing, she was lost, and required 
to be guided or she would fall. She could not bear the sensation of 
having a space around her, and would fall unless supported. 

She had unceasing loud noises in her head, which she compared to 
* gravel stones ' rolling through it. They were so loud that she fancied 
that other people must hear them. 

Her hearing was good. 

Her sight was strong, but she saw the circulation of the blood in her 
eyes, the corpuscles spinning round in convolutions, and often coloured. 
There was no perversion of smell or taste. The hands and feet were 
always cold, even in summer. 

She had been from first to last under the care of at least thirty medical 
men, and had had every variety of treatment applied — even a seton kept 
open in the neck and the clitoris excised; but so far from benefiting 
she had slowly but steadily become worse, and her general health was, 
when I saw her, now beginning to give way. 

This lady, who was remarkably intelligent, gave a lengthened and 
minute history of her ailments, of which the above is a sketch. She 
referred all her morbid sensations to the seat of the excurvation in the 
cervical vertebrae. At this point there had evidently existed disease 
leading to organic changes to which the remarkable train of general 
phenomena were doubtless referrible. If I were to hazard an opinion, 
it would b.e that some thickening of the meninges of the cord had prob- 
ably taken place, the effect of which was to interfere with the sensory 
portion of the cord, rather than with the motor. 

Since the period referred to above this patient has married and has 
had children, but her condition of health, so far as the nervous system 
is concerned, continues unchanged. 
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CONCrSSION OF THE SPISE FROM GENERAL SHOCK. 

TiiERE is another class of cases of an extremely insidious and pro- 
tracted character to which I wish to direct your attention, viz., those 
cases in which the patient has received no blow or injury upon the head 
or spine, but in which the whole system has received a severe shake or 
shock, in conseqnenco of which ao immediate lesion, probably of a 
molecular character, is sustained by the spinal cord, and diseaee ot an 
inflammatory charaoter, or of a disorganising nature dependent on 
modification of nutrition, is developed in it, the inflummatory action 
eventually creeping up to tho membranes of the bruin. These cases, 
although neces.arily more frequent in railway than in other iujuries, do 
occasionally occur as a consenuence of ordinary accidents. I will first 
relate a case of this kind, and then direct your attention to the deiails 
of severttl other instances that have fallen ander my notice of eimilar 
phenomena occurring after railway accident.?. 

Case 32. ConrAtssion of Spine in Hunting — No Direct Injury of 
Back — Imviedtnte and Severe Symptoms of Meningeal Extravasation — . 
Phlebitis — Plevro- Pneumonia — Complete Recovery. — A gentleman 
about 60 years of age, healthy, of active habits, and much given to field 
sports, whilst jumping a drop-fence on March 3, 1S73, landed on the 
pommel of the saddle. He ivas not thrown, bat felt himself violently 
jarred. His first impression was that he had smashed the testes, and 
that blood was running down his thighs. He placed his hand instinut- 
''ively to the part, but finding no bleeding concluded thnt an internal 
laceration had taken place. He gradually fainted away on his horse ; was 
taken off and carried home in a cart, a distance of about four miles. He 
was found to be completely paralysed as to motion in Ihe lower extremi- 
ties, and there was not the slightest power below the pelvis. When the 
limbs were moved he suffered intense agony in the middle of the back. 
There was a disposition on the part of tho right lower extremity to be- 
come abducted, to ' stray' away, and he suffered great pain when it was 
replaced in tho straight position. He had control over the bladder, 
but not over the sphincter ani ; there was no priapism. 

He was placed on a water-bed, treated by dry cupping to the spine, 
and had small doses of the perchloride of mercury in bark. 1 saw him 
on April 0, five weeks after the accident, in consiillation with Mr. 
Francis. I found that there was some improvement in his condition ; 
that the pains in the limbs were less severe, and that the power over Ihe 
sphincter ani had been in some measure regained, though flatns still 
at times escaped involuntarily. The left leg and foot were weaker than 
the right, and felt very cold and eveu numb. When out of bed he 
could scarcely move, and on\y with great difficulty ; his legs became 
deeply cyanosed ; he felt famt and was obliged to lie down again. 
When recumbent he could move the legs somewhat. His general health 
was good ; head free ; spirits and courage excellent. He gradually im- 
proved up to May 4, when he got a severe pleuritic stitcli in the right 
(Bide, for which he was blistered with advantage. On May 21, a severe 
lattack of obstructive phlebitis developed itself on the right leg, the 
fiapheuous vein becoming blocked, and the common femoral implicated, 
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with great oedema of the limb. This was appropriately treated, and he 
made a good recovery from it. 

June 2 he dined downstairs, and on the ninth was able to walk to his 
stables, aud rapidly improved in his power of locomotion. On the 29th 
he was seized with a severe stitch in the right side. This gradually 
increased until July 7, when Mr. Marriott, of Leicester, who had been 
called in, found effusion up to a height of four inches, attended by the 
most excruciating pain. The following day the left pleura became im- 
plicated. 

On July 9 I saw him in consultation with Mr. Marriott, and found 
him in a most precarious state. Extensive pleuritic effusion on both 
sides ; double pneumonia ; dusky countenance ; deep rusty-coloured 
sputa ; pulse 120 ; temperature 101*2° ; respiration 44. He was ordered 
five grains of carbonate of ammonia, and chloric ether every four hours ; 
two drachms of brandy every alternate four hours, and one grain of 
calomel with one-sixth of a grain of morphia at night. Under this 
treatment he gradually improved, so that on the 14th Mr. Marriott 
wrote that the pleuritic effusion was subsiding ; lungs clearing up ; 
respiration tranquil, 18 to 20 ; pulse 100 ; temperature 99° ; sputa 
scarcely tinged with blood. From this time his improvement was pro- 
gressive. It ought to be observed that previous to his attacks of 
phlebitis and pleurisy he had been very sick for several days. 

In September he went to Brighton m a state of much debility. He 
could only walk with difficulty, and with the aid of crutches or two 
sticks. Scarcely able to crawl, he stayed there a month ; took Turkish 
baths with much advantage, leaving greatly improved in motor power 
and general health. Prom this time liis recovery was progressive, and 
the recovery so far as the paraplegia and spinal symptoms were con- 
cerned was complete, the patient being able to walk and ride without 
any sign of weakness. After much exercise he felt, however, a dull 
aching pain in the lumbar spine. 

This case is an excellent illustration of the supervention of phlebitis 
and pleuro-pneumonic inflammations after injury of the spine, and 
paraplegia, probably dependent on meningeal extravasation. 

There was this clinical sequence : — 1. Severe concussion of spine 
from below upwards. 2. Immediate paraplegia with external ecchy- 
mosis. 3. Thrombosis of saphena and femoral veins. 4. Acute 
(embolic) pleuro-pneumonia. 5. Eventual recovery. 

Case 23. Fall in Huntiyig — No Direct Bloio on Head or Back — Slow 
Development of Symptoms, — H. B., aged 30, groom in a hunting-stable, 
was sent to mo March 8, 1872. Always active and healthy. He stated 
that on Dec. 26, 1871, was thrown on soft ground whilst going fast ; 
had no blow on head or back, but was struck on the chest by the horse 
in getting up. He thought nothing of it, and went on ; felt no bad 
effect for two or three days ; then had * faltering' in the legs, which felt 
numb and cold ; he could not walk or stand for any length of tiihe 
without support, and had been obliged to use a stick ever since. On 
the fifth day (Dec. 31) he began to suffer in his head. Since then till 
the time I saw him he had had the following symptoms : viz., a con- 
stant ' whirl ' in his head ; giddiness ; confusion of thought and forget- 
fulness of ordinary occurrences ; slight deafness in both ears, but espe- 
cially in the right : feeling of numbness in both legs ; the sphincters 
acted normally, and there was no pain in the head or spine ; he walked 
with a tottering unsteady gait, and with the aid of a stick ; he moved 
the feet with difficulty, and there was slight impairment of sensation asfi 
well as of motion ; sight good ; pulse 72 ; bowels regular. He hadi 
been well leeched, blistered, and purged before I saw him ; but without 



CAST. 20. — CARRIAGE ACCIDENT— 



r 

V mncb, if any benefit. I put him on a couree of tho pcrcliloride of mcr- 

' cnry and f|uiniiie. 

■ March 22. — He had considerably improved in all the nervoiis symp- 
tome, but felt yery weak. I ordered the perchlorido of iron instead of 
that of mprcury, 

April 30. — Felt stronger and better, but his head swam if be hurried 
himself ; ho could walk better, but was not quita safe without the stick ; 
ho was stiti unable to ride, as he found his head became confused, and 
he complained of a loud noise like that of an engiue in it ; he hiid be- 

^come very deaf, so that it was necessary to call loudly to him. This in- 
terfered much with bis comfort and safety. Could riot sleep well ; 
pulse 76, soft. Ordered in addition to the iron, the bromide of potas- 
Biura, which he took with much benefit. 
Case 24. Fall in Httnting—Slow Development of Symptoms after 
Shght Blow on Neacl.—W. A., aged 42, consulted me -on Veh. 6. 1872, 
by the advice of Dr. Cowan, of Clasgow. Ho had been a man of active 
habits, addicted to field Rports. Stated that twelve yeaxs ago he bud a 
heavy fall in hunting, the consequences of which he felt in the way of 
giddiness, confusion of thought, and general ill health for about a year. 
At the expiration of that time he recovered, and was able to resume his 
usual occupations at the desk and in the field. In March, 1870, nearly 
L two years before I saw him, he had another fall, striking the head on 
I the left side, but not materially bniisiug or otherwise injuring it exter- 
I nally. He was not stunned ; "be rode tho whole day, went to a dinner 
' party afterwards, next day he went to business, and to a ball in the 
evening, feeling no ill effects of his accident. On the fourth day he 
woke giddy, had double vision, pain across tho forehead, confusion of 
thought, inability to concentrate bis thoughts, &c., and was obliged to 

five up all occupation for two months, lie then i^torned to business, 
ut found that he could not concentrate hia thoughts or devote himself 
BO closely to it as before the accident. The doable vision also contin- 
ued for nearly a twelvemonth, when he thought be had fairly recovered. 
On resuming his former life he felt that be was not e<)nal to it. Ue 
now began to suffer from e.ttreme nervous depression ; a sense of ex- 
hanstion after slight mental e.xertion or bodily efforts. His appetite 
failed him ; latterly he had been able to eat little solid food. Had be- 
' como emaciated, and lost more than a stone in weight. His pulse was 
feeble, and about 90. His sight was not good, but the pupils were 
remarkably contracted— -looked like pin-hole apertures in the iris. He 
passed much pale urine of light specific gravity, hut otherwise normal. 
The treatment on which he was put consisted of cod-Hver oil, nux 
vomicftj &c., witti carefully regulated diet and rest. 

This case is an instance of the slow dev€lopment, after an interval of 

f apparent health, of a long-continued train of cerebral symptoms from a 
Slight but direct blow on the bead. 
Case 25. Carriage Accident — No Direct Injury of Head or Spine — 
Slow Development of Symptoms — Palsy and Anatsthesia in one Side — 
Hypermsthesia in ot/ier — Gradual Recovery. — A gentleman, aged 44, 
•was injured on Jan, 16, 1874, on his way to an evening party, by the 
brougham in which he was driving being upset by a tram car. He was 
not bruised, stunned- or visibly injured. Ho went to the party where, 
though feeling nervous and siiakon, he danced till 3 a.m. He returned 
home, and though not feeling well, went to business the next day, the 
17tb. In the altomoon of that day, about eighteen or twenty nours 
after the accident, ho felt uneasy sensations in the right hand. This 
I became gradually palsied and ansEsthesie. On the lOfli, the third day 
rafter the accident, he was seized with severe pain in tho lower cervical 
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and upper dorsal epinea, and the left upper extremity became BuddeiUji 
hvpeviesthesic. It was espeeiatly sensitive to ihe (.■uld, and the applies^ 
tion of cold water or the ini})act of a cold current of air caused liim tor 
feel, as he said, ' scalded by ice.' 

On the 20th be lost power iu the right leg, and the palay gradually 
crept on, iurolving the left lower extremity ; the sphincters were, how- 
ever, not affected. He waa attended by Mr. Llewellyn, Dr. Moxon, lOnit 
Mr. Jabez Hogg, and waa treated with largo doses of iodide of potassi^ 
um. When I saw him on Jan. ao, 1875, a year after the accident, hi 
had in a great measure recovered. The right arm, hand, leg, and fooj 
were, however, still partially paralysed, with some contraction about th4 
muscles of the shoulder and leg, so as to impair the use of the limbsi 
He couid not write as before, could not walk up and down atairs except 
step by step, could not dress or undress without assistance. His buBii 
nesa aptitude was greatly reduced. 

This case ia remarkably interesting in several respects : 1. That fbf 
paralysis and apinal symptoms did not begin to show themselves lot. 
nearly 34 hours after the accident. 2. That there had been no blow at 
direct injury to the spine. 3. That the aymptoma were clearly explic^ 
ble by Brown-Sequard's experiments on semi-section of the cord ; andjl 
lastly, the contraction of seme of the muscles and the absence of patsY 
of the sphincters, indicated that the lesion was probably meningeal, in 
great part nt least. 

Case 26. Co7Lciission of iSpine by Fall on Feel — Gradual Superven- 
tion of Paralysis — Death. — On Nov. 17, 1861, I saw, in consultatioa 
with 'Dr. Strong, of Croydon, Mrs. B., aged 33. She stated that IB 
November, 1300, whilst going down-stairs, she accidentally stepped upoE 
the side of a pail, and slipped forwards, bumping down three or toM 
staii-s forcibly on her heels. She did not lose her footing, did not fall, 
and did not strike any part of the body or head. Of this she waa qait| 
certain. She felt nervous, faint, and shaken at the time, and w 
obliged to take some brandy. At the period of the occurrence of t— ,^_ 
accident, and up to that time, she had been a strong, healthy, and 
active woman. She was married, and the mother of two children. 
She had never suffered from any disease of the nervous system, or from 
anv serious complaint. 

Two days after the trifling accident that has just been described, she 
was attacked with neuralgic pains in the right side of the bead — appar- 
ently hetnicrania. For this she was treated in the usual way, and di^ 
not feel it necessary to lay up. About a fortnight after the accident, 
she felt numbness and tingling conjoined in the right arm, hand, and 
leg, and also on the right side of the head, where the neuralgia had pre- 
viously existed. The numbness after a time extended to the right naif 
of the tongue. 

When I saw her three months after the accident the numbness and' 
tingling existed unchanged in these parts, and the left baud and arm 
had also begun to be affected. She felt a numb sensation in the little 
and ring fingers, and slightly in the middle finger. 

Although there was this numb sensation in the hands, and in the 
right leo, she had no impairment of motion. She could pick up a pin, 
untie aknot, and otberwiae use the right hand, which was the one most! 
affected, in ordinary small occupations, She could stand and walk fairly 
well. 

I saw the patient again on April 13, four months after the accident. 
Notwithstanding the treatment that had been adopted (iron and atryclji.^ 
nine), she was weaker, looked aniemic, and was rather worse, so far aa 
the paralytic symptoms were concerned. She could no longer piclg 
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up SO small an object as a pin, but ctinid pick up a piece of money — a 
ahilling for instance. Tbe rigbt hand and leg were etill the worst, but 
the left limbs were more affected thuii previously. In the left liand the 
numbness bad now affected the little, ring, and middle flngers, with 
the tip of the forefinger. 

From this time there was a vrry slow increase in the symptoms, not- 
withstanding a great variety of treatment to which the patient had been 
subjected by the many different medical men whom she had seen. On 
.examining her, on April 10, ISIiG, abont five and a half years after the 
accident, with Mr. Ayling, her present medical attendant, she told me 
that she felt that she was progressively, though very slowly, getting 
worse. She had an anxious unsemic look. She tottered in walknig, so 
that in going about the room she supported herself by t.lie chairs and 
tables. She could not in any way walk a quarter of a mile. She could 
stand unsupported on the left leg, but she immediately fell over if she 
attempted to do so on tbe right. The right hand and foot were much 
colder than the left. The paralysis of the hands continued much the 
same, but a marked change had taken place in the right hand in conse- 
(^uenco of the contraction of all the fingers, but more especially of the 
little and ring fingers. They had become rigid, and the flexor tendons 
stood out strongly. She could, consequently, scarcely use this hand. 
On testing the irritability of the muscles in the opposite limba by galvan- 
ism, the contraction was almost nil in those of the right arm and hand. 
Much stronger, though not normally strong, on the left side. 

She complained of confusion of thought and loss of memory ; the 
senses were unimpaii-cd. Appetite was bad, and digestion imperfect. 
Urine was acid. She could hold her water well. 

March, 1868. — Since tho last report her symptoms had slowly and 
gradually become aggravated. She was now almost helpless. There 
was partial paralysis of sensation and of motion in both lower extremi- 
ties, but much more marked in the right than in the left ; bo that she 
could not at all support herself withont a stick or holding on to furni- 
ture. The right hand and arm were almost numb, the lingers drawn 
up and clenched. She could not dress herself. She was much de- 
pressed in spirits, and enfeebled in mind. 

From this time she slowly became worse, gradually becoming more 
find more extensively paralysed, and at length died in August, 1S71, 
2rom the remote effects of this accident. 

, In this case a very trifling accident occasioned a jar which was com- 
municated to the feet, and evidently transmitted to the nervous centres, 
leading to impairment of innervation, and Gveutuully to progressive and 
incurable paralysis. 

Case 27. General Shock — Symptom of Concunsion of Cord — Slow 
Jieco^'ery. — H. M. L., a surgeon, aged 43, naturally a stout healthy 
man, of active professional habits, consulted me on February 2'i, 1865. 
Go stated that on 'October 9, 18G4, ho was in u railway eoliision, by 
which he was thrown forwards, but without any very great violence- 
He received no blow on the back, head, or other part of tbe body. He 
was much frightened and shaken, but did not lose consciousness. 

Ueyond a general sensation of illness, he did not suffer much for the 
fint three or four weeka after the accident, but he was not able to 
ftttond to his business ; could not collect his thoughts sufficiently for 
the purpose. 

About atfiionth after the accident he began to suffer from pain across 
the loins. He could not walk without great fatigue. He lost strength 
and flesh, and his pulse became habitually^ mu^ more frequent thau 
natural, being abont 98 to lOO. v ■.*v* ; ;:-,;-. .'. ;■.- ' 
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When I aaw him four aiida half mnnths after tlie accident, ho e( 
tinued much in the same state ; was quite unlit for business, and i: 
been obliged to relinqniah practice ; not owing to any mental incapacitj^ 
bnt entirely owing to hia bodily infirmities. His mind was quite olear^ 
and his senasB perfect, though OTer- sensitive ; loud and sudden nolac 
and bright light being particularly distressing to him. 

He complamed chiefly of the spine. He suffered constant pain in t 
lower part of it, in the lower dorsal, and the lumbar regions. He cois 
pared the sensation there experienced to thai of a wedge or ping of w 
driven into the spinal canal. It was a mixed sensation of pain and d 
tension. The spine generally was tender, and the pain in it was greatly I 
increased by manipulation, pressure, and percussion. It had lost it's 
normal flexibility, moved as a whole, so that he could not bend for- 
wards or stoop. There was no pain in the cervical region, or on mov- , 
ing the head. 

Ho complained of painful numbness and formications in tho i ^ 
and occasionally down the left log. The legs wore stiff and weak, es^ 
cially the right one. He could not stand unsupported on this fi 
moment. Ho walked in a slow and awkward manner, straddled, 
was not able to place the feet together, [f told to stand on his toes, £ 
immediately fell forwards. He had lost control over the limbs, and c" 
not know exautly whore to place the feet. He had a frequent desire to 
pass water, suffered greatly from fiatua, and had completely lost all sex- 
ual desire and power. The pulse was at 98 : appetite bad ; digestion 
impai red. 

I saw this patient again, at Brighton, towards the end of April, seven 
months after the accident, in consultation with Mr. Curtis, and found 
that his condition had in no way improved. I saw him again in lb;s 
with Mr. Bellamy. He had tried to follow hia profession, but was un- 
able to do so. He had partial paralysis of the muscnlo-spiral nerve of 
the right arm with atrophy of the muscles supplied by it. He had 
partial paraplegia. I believe this mischief to have been of a chronic 
inflammatory nature ; the tenderness of the spine, the feeling of disten- 
sion, the pain on movement, and the habitually high pulse, pointed in 
this direction. 

Case 28. General Sliock — Symptoms of Spinal Concnssion inul 
MeningitiH — Yery Slow and Imperfect Recovery. — Mr. C. W. E., ugsd 
about 50, naturally a stout, very h'ealthyman, weighing nearly seven- 
teen stone, a widower, of very active habits, mentally and bodily, wsis \n 
a railway collision on February 3, 18(55. He was violently shakcu to ' 
and fro, but received no bruise or any sign whatever of external injuir'* 
He was necessarily much alarmed at the time, bnt waa able to pro< 
on his journey to London, a distance of seventy or eighty miles, 
his arrival in town he felt shaken and confused, but went about s 
business, and did not lay up nntil a day or two afterwards. He v 
tlien obliged to seek medical advice, and felt himself unable to attei 
to hia business. He slowly got worse, and more out of health, 
obhgod to have change of air and scene, and gradually, but not nn 
ruptedly, continued to get worse, until I saw him on March 36, 
nearly fourteen months after the accident. During this long period J 
had been under the care of various medical men in different parts of t" 
country, and had bfen most attentively and assiduously treated by I 
Elkington, of Birmingham, ami by several others, as Dr. Bell FletuhCAJ 
Dr. Gilchrist, Mr. fiamgee, Mr. Martin, &c. He had becn'most am 
ious to resume his business, which was of an important official charaetfl 
and had made many attempts to do so, bnt invariably found hitnn., 
qnite ifiiflli'&ir.Xt, ^fi^'^fe most' j^Eipjtqjttly pompellcd to" rolinqnish it. ' 
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When I eaw him at this time he wtis in the following state : — 

He had lost about twenty pounds in weight, w«8 weak, imahle to 
■walk a quarter of a mile, or to attend to any business. His friends and 
family stated that he was, in all respects, ' an altered man.' Ilia diges- 
tioQ was impaired, and his pulse was never below 96. 

He complained of loss of memory, so that he was often obliged to 
break off in the midst of a sentence, not being able to complete it, or to - 
recollect what he had commenced saying. His thoughts were confused, 
and he could not concentrate his attention beyond a few minntes upon 
any one subject. If he attempted to read, he was obliged to lay aside 
the paper or book in a few minutes, as the letters became blurred and 
confused. If he tried to write, he often mia-spelt the commonest 
words ; but he iiad no difficulty about figures. He was troubled with 
horrible dreams, and waked up frightened and confused. 

His head was habitually hot, and often flushed. He complained of a 
dull confused sensation within it, and of loud noises which were constant. 

The hearing of the right ear was very dull. He could not hear the 
tick of an ordinary watcli at a distance of six inches from it. The 
hearing of the left ear was normal ; he conld hear the tick at a distance 
of about twenty inches. Noises, especially of a loud, sudden, or clat- 
tering character, distressed him greatly. He could not bear the noise 
of his own children at play. 

The risioQ of the left eye had been weak from chddhood. That of 
the right, which had always been good, had become seriously impaired 
since the accident. He suffered from muscEe volitantes, and saw a fixed 
line or bar, vertical in direction, across the field of vision. He com- 
plained also of flashes, stars, and coloured rings. 

Light, even of ordinary day, was especially distressing to him. lit 
fact, the eye was so irritaole that he had an abhorrence of light. He 
habitually sat in a darkened room, and ccnld not hear to look at artifi- 
cial light — as of gas, candles, or fire. This intolerance of light gave a 
peculiarly frowning expression to his countenance. He knitted and de- 
pressed hia brows in order to shade his eyes. 

The senses of smell and taste seemed to be somewhat perverted. He 
often thought that he smelled fetid odours which were not appreciable 
to others, and he had lost his sense of taste to a great degree. He com- 
plained of a degree of numbness, and of ' pins and needles ' in the left 
arm and leg, also of pains in the left leg, and a feeling of tightness or 
constriction. All these symptoms were worst on first rising m the 
morning. 

He walked with great difficulty, and seldom without the aid of a 
stick ; whilst going about a room he supported himself by taking hold 
of the articles of furnitm-e that came in hia way. He did not bring 
his feet together — straddled in his gait — drew the left leg slowly behind 
the right — moved it stifRy and kept the foot flat in walking, so that the 
heel caught the ground and the limb appeared to drag. He had much 
difficulty in going up and down stairs, could not do so without support- 
He could stand on the right leg, but if he attempted to do so on the 
left it immediately bent and gave way under him, bo that he fell. 

The spine was tender on pressure and on percussion at these points— 
viz., at lower cervical, in middle dorsal, and in lumbar regions. The 
pain in these situations was increased on moving the body in any direc- 
tion, but especially in the autero-poaterior. There was a degree of 
unnatural rigidity, of want of flesibility, about the spine, so that he 
■QOuld not bend the body — he could not stoop without falling forwards. 
■ On testing the irritabdity of the muscles by galvanism, it was found 
Bo be very markedly less in the left than in the right leg. 
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Tho gBnito-urinary organs were not affected. The urine Wits uud, 
and the bladder neitiier atonic nor unduly irritable. 

The opinion that I gave in this case was to the effect that the patient 
hu,d suffered from ooncassion of the spine — that secondary inflammjitorv 
action of a chronic character had been set np in the meninges of thu 
cord— that there was pai-tial paralysis of the left leg, probiibly depend- 
ent on strnctural disease of the cord itself^and that the .presence of 
cerebral symptoms indicated the existence of an irritability of the brain 
and its raembranes. 

I saw the patient again on April 18, 18G7, two and a half years after 
the accident. Ho then suffered much from pain in the head, and in the 
cervical spine. He was snbject to fits of continual depression, was gen- 
erally nervons and little fitted for his ordinary business, memory was 
defective, and ideas unconnected. The head felt hot, face had a some- 
what heavy expressionless look, pulse 96 to 98, digestion bad, urine 
phosphatic, left leg numb, with occasional darts of pain and senflatiou. 
of ' pins and needles. ' It was colder than right leg. 

Case 29. General Shock — Concussion of Spine — Chronic Meningitis 
— Severe Symptoms — Slow and Incomplete Recovery. — The following 
case presents some verv remarkable and unusual nervous phenomena, 
resulting from railway sliock, which I will briefly relate to you. 

.^March 1, 18fi5. — Mr. D. a man of healthy constitution and active 
habits, aged 33, was travelling in an " express" (third class, with 
divided compartment), and was seated with his back to the engine. 
When near Doncaster, the train going at about thirty miles an hour, 
ran into an engine standing on the line. He was thrown violently 
against the opposite side of the carriage, and then fell on the floor. 

^Immediate Effects. — There was a swelling tiie size pf an egg over 
the sacrum, severe pain in the lower part of tlie spine, which, on arriv- 
ing at Edinburgh the same day, had extended up the whole back and 
into the head, producing giddiness and dimness of sight. These, with 
tinghng feelings in the limbs (particularly the left), great pain in the 
back, and tenderness to the touch, sickness in the mornings, and lame- 
ness, continued for the first fortnight. 

' The treatment adopted consisted of blisters and hot fomentations to 
the spine. 

' The patient seemed to improve, and the pain between the shoulders 
to lessen after these applieat^ions. 

'23(7i.— He was seen by an eminent surgeon, who ordered him to go 
about as much as possible, but to avoid cold. The result of this advice 
was that he found the whole of the symptoms much increased, with 
prostration and lameness. 

'April HOth. — Left for London, breaking jonrney for a week in Lan- 
cashire, greatly fatigued by journey. A discharge came on from the 
urethra, the lameness was much increased, he couid not advance the left 
leg in front of the right, and there was great prostration.' 

I saw him, in consultation with Mr. Hewer, May 1, 18fi5, when I re- 
ceived the above account from the patient. He was then suffering from 
many of the ' subjective ' phenomena which are common to persons who 
iiave incurred a serious shock to the system. But in addition to these, he 
presented tho following somewhat peculiar and esceptionai symptoms : — 

1. An extreme difficulty in articulation, of the nature of a stammer or ' 
stutter of the most intense kind, so that it was extremely difficult to 
hold a continuous conversation with him. Although he had previously 
to the accident some impediment in his speech, this had been aggra- 
vated to the degree just mentioned, so as to constitute the most marked 
" *r that I have ever heard in an adult. 
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2. A Tery peciiliar eondition of the spine and the muscles of the back. 
The Hpine wits rigid— had lost its natnral llexihility to aotero-posterior 
as well aa to lateral movement. 

There was an extreme degree of sensibility of the skin of the back, 
from the nape of the neck down to the Jo ns Tl s sensibility extended 
for about four inches on e tl r s de of tl e sp ne It was most intenBO 
between the shoulders. 

This Bensibility was boll suiertical and deej The superficial or 
cutaneous sensibility waa so ma ked tl at on toucl i g the slclii lightly 
or on drawing the finger d v t tl e pat e t startei f irwards as if he 
liad been touched witn a red hot iron. There was also deep pain on 
pressure aloog the whole length of the spine, and on twisting or bond- 
, ing it in any direction. 

k Whenever the back waa touched at these sensitive parts, the muscles 
^^Trero thrown into violent contraction so as to become rigid, and to be 
'Saiaed in strong relief, their outlines becoming clearly defined, 
3. The patient's gait was most peculiar. He did not carry one leg 
"before the other alternately in the ordinary manner of walking, but 
shuffled sideways, carrying the right leg in advance, and biingiug up 
tho left one after it by a series of short steps. He could a!tern»te tlio 
action of the legs, but ho could not bring one leg in front of the other 
" 'Ithont twisting the whole body and turning, as on a pivot, on the leg 
'lat supported him. lie could not bend the thigh on the abdomen. 
I saw-this patient several times during the summer and autumn. In 
le early part of December, his eondition was as nearly as possible the 
na as that which has been described in May, no change whatever in 
in or in gait having taken place. There was not at this time, nor 
lad there ever been, any signs of paralysis, but he complained of tbc 
insation of a tight cord round the waist. 

In addition to Mr. Hewer and myself, this patient was seen at difEer- 
eJit times by Sir W. Fergusson, Drs. Reynolds and Walshe. AVe all 
agreed that the patient was auEEering fiom ' concussion of the spine,' 
^d that his ultimate recovery was uncertain. 

f After the trial he was continuously under my care, and I saw him at 
Pbiteryals of about a month. He was treated by perfect rest, lying on a 
^rone couch ; by warm salt-water douches to the spine, for which pur- 
pose he resided at Brighton, and by full doses of the bromide of potas- 
sium. Under this treatment he considerably improved (May, 186*>}. 
The extreme sensibility of the back was materially lessened, and he 
could walk much better than he did. He also stammered less tehe- 
mently, but ho still had considerable rigidity ahont the spine, could only 
walk with the aid of a stick, and retained that peculiar careworn, anx- 
ious, and aged look that Is so very characteristic of those who have 
suffered from these injuries. 

March 5, 1870, five years after the accident, this patient called on ine. 
looked pale, haggard, more than his real age. Had done no 
lesa since the trial, ytill felt nervous, when put to anything how- 
ever trivial. Still felt a want of jiower in left leg and hand, aa if asleep 
or dead. Still had tenderness in lower dorsal and lumbar regions. His 
health was very variable, often he was unfit for any work. 

Case 30. Railway Concussion — Sloio Development of Symptomn — 

'arUal Paralysis — Incomplete Recovery. — E. C, aged 47, a gentleman 

ler, hale, hearty, athletic, and of active habits, received an injnryiu 

ray colhsion on July 1, 1805 ; the carria.ge in which he was being 

and he and his fellow passengers thrown violently about. At the 

he did not feel himself hurt, was able to creep out of the window 

' ■ " " d then went on to Lowestoft, his des- 
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tiiiation. At night, however, be could not sleep, and this was the first 
symptom that attmcLod hia attention. The next morning ho felt stiff, 
und complained of creeping sensations up and down the buck, and of 
impleaeant sensations, almost amounting to pain, in the head. By tho 
middle of the day he was forced to recline on a couch, as he could 
scarcely sit up. He felt very unwell for several days. During thin 

Eeriod he had aenaations as if electric shocks wore passing through' tho 
ody and limbs. He returned home, continued to feel unpleasant sen- 
sations in his heml, back, Jtc, being often gidd^, bnt was still able to 
take a certain amount of esercise, and t-ven to ride on horseback. He 
continued in this unsatisfactory state until August 12, when be became 
suddenly extremely giddy and scarcely able to stand. His head became 
very confused, he oonld not attend to the business on which he was 
engaged, and seemed to have lost all energy and power. He continued 
to feel the electric shocks through the body. In November he began to 
suffer from an incre-aaing difficulty about tho lower extremities. He 
was obliged to leave off riding, as he had entirely lost both hia grip and 
the power of balancing himself. He also found that he walked wiili 
ditticnlty, and occasionally seemed to lose control over his legs. On 
November 29, when getting up in the morning, he suddenly fell, and 
probably momentarily lost consciousness. He lost all power in his legs 
and aufferod intensa pain in the head. As he was gradually getting 
worse, he came up to London, when I saw him on January (i, in con- 
sultation with Mr. Calthrop. At this time he was complaining of vari- 
ous symptoms referable to the head, such as loss of memory, iuabiliEj m 
attend to business, difiicalty in grasping a subject. There was general 
debility, iueapacity for exertion ; he was unable to ride, could scarcely 
walk, looked haggard and ill, and felt himself a perfect wreck. On 
examining the body I found the following objective signs. There was 
flabbiness and wasting of the muscles of both the lower extremities and 
of tho buttocks, the skiQ hanging loose. The left lower extremity was 
more shrunken than the right. The thigh at its middle was one inch 
smaller in circumference ; the leg at the calf was three-fourtba of au 
inch smaller than the right. There was a considerable diminution in 
the temperatnre of the limbs, especially of the left, which was very con- 
aiderably colder than the right and the rest of the body. The electric 
irritability of the muscles was very materially diminished in both lower 
extremities ; it was nearly lost in the left leg below the knee. In the 
upper extremities it was extremely active, the difference being very 
striking. The pulse was quick, varying from 100 to 110, and weak, the 
beats intermittent twice in the minute. On January 26 there was no 
improvement ; in fact he was in more suffering, and had lost all power 
in the left leg. There was also a good deal of pain in the spine in the 
upper dorsal and lumbar regions, more eapecially on the left side. It 
gave him pain both to lie and to sit on the left side. He could not rise 
from a recumbent position without assistance from one or two persoDS, 
and could not dress without help. During this period he Buffered much 
from pains in the head and singing in the left ear. On April 37 1 again 
saw him in consultation with Mr, Calthrop and Mr, Bnller, when these 
symptoms were noted as continuing without any change. This state of 
things continued throughout the summer — the legs being cold and 
almost powerless, the pain in tlie head, the electric shocks, and ioability 
to move remaining unaltered. On July the symptoms continued 
without material change. He went to Yarmouth for change of air, bnt 
suffered intensely from the head, and derived no benefit. He continued 
under my observation for more than a twelvemonth, and after the ter- 
mination of the legal proceedings, on February 18, 1867, ho went into 
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the country. No material improvement took place in his condition for 
a very considerable length of time, and up to the present time there has 
been no recovery from the more serious symptoms. 

Case .31. Railway Concussion — Injury to Cervical Spine — Meningitis 
— Permanent Injury — Paralysis and Irritation of Spinal Accessory y 
Musculo- Spiral, ana* Circu7nflex Nerves, — J. M. was injured in a rail- 
way accident on October 29, 1866. He suffered from the usual symp- 
toms of spinal concussion, for which he was treated by Dr. Woodford, 
of Bow, with whom I saw the patient in consultation on November 30, 
1867. At that time he presented three sets of symptoms of a very 
raarked character, referable to the head, to the spine, and to the right 
arm. The head symptoms consisted of an inability to concentrate his 
thoughts, and of loss of memory on many points. In the course of con- 
versation he * dropped,* to use his own word, the thread of the discus- 
sion. There was a complete inaptitude for business. The spine was 
evidently the seat of very considerable mischief. It was rigid, moved 
as a whole when he was told to stoop, and was extremely painful on 
pressure and on movement in any direction, namely, in the lower cervi- 
cal and in the middle and lower dorsal regions. The pain in this situa- 
tion was described by the patient as being of a hot, burning character. 
From the seat of pain in the neck he suffered constant spasmodic pain 
shooting down the right arm and right side of the chest, with frequent 
cramps in the muscles of the arm. From the seat of pain in the dorsal 
region he complained of the sensation as of a cord being tightly bound 
round his body and pressing on his ribs. The right arm and hand 
had suffered considerably. There was great loss of muscular power in 
the limb, so that the patient was unable to hold it up in a horizontal 
position, or to support it extended for more than a few seconds. The 
grasp of this hand was much weakened, and considerably feebler than 
that of the left. The limb was wasted, more particularly below the 
elbow, where it was smaller than the left arm. The hand also was 
wasted, more especially about the muscles of the thumb. The patient 
complained of severe twitchings and spasmodic pains shooting down the 
fore-finger and the thumb. The attitude of the patient was very 
remarkable ; he stooped forwards, and the right shoulder was raised 
about two inches higher than the left. This position was never 
changed. He suffered from severe spasmodic pains through the side of 
the neck and shoulder, and on examining the parts, the trapezius and 
sterno-mastoid muscles were found extremely tense. The muscles that 
were chiefly wasted in the right arm were those which are supplied by 
the musculo-spiral nerve. These muscles had lost their electric irrita- 
bility. The raising of the right shoulder was evidently due to irritation 
of the spinal accessory nerve, in consequence of which the trapezius was 
kept contracted, and the spasms that passed through it were due to this 
iiTitation. The conclusions arrived at in connection with this case were 
that at the time cf the accident there had been some concussion of the 
brain and of the spinal cord ; that the brain was still suffering from the 
consequences of that concussion, but only to a slight degree ; that the 
spinal cord had been severely injured ; that there was evidence of 
chronic inflammation and irritation of it, these changes being seated in 
the meninges of the cord ; that partial paralysis of the musculo-spiral 
nerve had already taken place ; that the wasting of the linib and arm 
was dependent on the paralysis of this nerve ; that in addition to the 
paralysis, the nerves of the^ brachial plexus were probably much irri- 
tated, as shown by the painful cramps that manifested themselves in the 
arm. The condition of the shoulder was due to spasm of the muscles 
supplied by the spinal accessory nerve. I saw the patient on February 
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ON SPRAINS, TWISTS, AND WEBNOHES OF THE SPINE 
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Sprains, straioB, wrenobeB and twists, of the spine ai'e of very fre- 
quent occurrence. Tliey nijiy bo followed by every possible kind of 
iniseliief to the vertebral column, its bones or ligaments, the cord or its 
membrane. 

The aymptome indicative of lesion of the cord or its membrane may 
be imniediate, or they may, aa in many of the cases I liave already 
related, come.on slowly and progressively. 

I will give you abundant illustration of both of these methods of 
derelopment of symptoms. 

It is important to bear in mind that the vertebral column is more apt 
to suffer in these strains of the spine than iu the other forms of injury 
that we are discussing, and that in serious cases, as in the following, 
tiie full force of the misohief appears to be expended on the spine itself 
independently of its contents, which escape uninjured. 

Case 32. Grmh of the Spinal Column from Forcible Doubling For- 
ward—No Permaneut Injury to the Cord or it^ Membrane. — E. B., .26 
Jears oE age, was admitted under my care at the University College 
iospital on February 8tb, 1876. Ho stated that thirteen weeks ago, 
whilst working under a turn-table at a railway station, the table waa 
accidentally turned upon him so that he was doubled forward under- 
neath it. He BufEered intense pain iu the back, and was taken to a hos- 
pital, whore he remained for a few weeks and was then discharged. 
When I saw him he presented the following symptoms. He could not 
stand upright, but bent forwards. He walked with difficulty and was 
unable to do so for more than half an hour at a time, on account of the 
pain that he suffered in the back, round the sides, and underneath tlie 
ribs. On examining his spino it was found that (he spinous processes 
of the 10th and I'^th dorsal vertebrre projected, whilst between theni 
there was a distinct depression. The spinous process of the 11th dorsal 
vertebra waa broken off and twisted out of the perpendicular so as to lie 
directly across towards the left side. On the right of this depression 
the muscular and tendinous structures could be felt under the skin' 
loose. When lying on his back in bed the patient waa unable to get ap 
witliout iiaing his hands to support himself. Both the lower extremi- 
ties were wasted, but equally so. The sensibility of both legs was equal 
and appeared to be normal. The reflex irritability was also equal and 
normal. There had been no tiuglings or otiier uneasy sensations in the 
lirahs. Oq applying the secondary interrupted current, the muscular 
iriitability appeared to be the same in the different groups of muscles, 
the extensors, the peroneals and the flesors in both legs. If there was 
any difference, which was doubtful, it appeai-ed to be rather leas in the 
extensors of the right leg, and the patient appeared not to be able to 
support himself quite so easily on the toes of the right foot aa he could on 
those of the left. There was no paralysis of the sphincters, and no sen- 
sation as of a cord being tied round the body. This case illustrates in 
a remarkable manner the possibility of the exiatence of a fractured spine 
attended by displacement of bone, without any sign not only of paraly- 
e/ii, but even ot meningeal irritation, and shows that the electric seusi- 
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lility and irritability of the lower limbs may continue perfect after such 
a severe injury. 

Boyer relates a fatal ease of wrench of the spine received in practising 
gymnastics, and Sir Astley Cooper gives an instance, to which I shall 
refePj of a fatal wrench of the spine from a rope catching a boy round 
the neck whilst swinging. 

In two cases which I shall relate, the injury also arose from violence 
applied to the cervical spine ; in one from a railway accident) in the 
other from a fail fi'om a horse. 

These wrenches of the spine are, from obvious reasons, most liable to 
occur in the more mobile parts of the vertebral column, as the neck and 
loins ; less frequently iu the dorsal region. 

In railway collisions, when a person is violently and suddenly jolted 
from -one side of the carriage to the other, the head is frequently forci- 
bly thrown forwards and backwards, moving as it were by its own 
weight, the patient having momentarily lost control over the muscular 
structures of the neck. In such cases the patient complains of a. severe 
straining, aching pain in the articulations between the head and the 
spine, and in the cervical spine itself. This pain closely resembles that 
felt in any joint after a severe wrench of its ligamentous structures, but 
13 peculiarly distressing in the spine, owing to the extent to which 
fibrous tissue and ligament enter into the composition of the column. 
Jt is greatly increased by movement of any kind, however slight, but 
especially by rotation. The pains are greatly increased on pressing 
upon and on lifting up the head, so as to put the tissues on the stretch. 
In consequence of this, the patient keens tlie neck and head immovable, 
rigid, looking straight forwards — neittier turning to the right nor to 
the left. Re cannot raise his head oS a pillow without the assistance 
"" ' his hand, or of that of another person. 

The lumbar spine is often strained in railway collisions, with or with- 
it similar injury to the cervical portion of the column, in eonsequEuce 
the trunk being forcibly swayed backwards and forwards on the pel vis 
during the oscillation of the caiTiage on the receipt of a powerful shuck. 
In. such cases the same kind of pain is complained of. There is the 
same rigidly inflexible condition of the spine, with tenderness on exter- 
d pressure, and great aggravation of suffering on any movement, more 
"^icularly if the patient bends backwards. The patient is unable to 
p ; in attempting to do so, he always goes down on one of his knees, 
,Tneae strains of the ligamentous structures of the spinal column are 
)t nnfrequently associated with some of the most serious affections of 
le spinal cord that are met with in surgical practice as a remote conse- 
luence of its injury. 

They may of themselves prove most aerious, or even fatal. Thus, in 
Case 34, we have an instance of loosening of the cervical portion of the 
Bpinai column to such an ext-cnt that the patient could not hold the 
head upright without artificial support. 

In Case 35 we have an example of inflammatory swelling developing 
around the sprained part to such an extent as to compress the cord and 
spinal nerves, and thus lead to paralysis. And lastly, iu Sir A. Cooper's 
case, we have an instance of a sprain of the spine terminating in death, 
a description of the post-mortem appearances presented by this 
ident 

'be prognosis will depend partly on the extent of the stretching of 
muscular and ligamentous structures, partly on whether there is auy 
iflammatory action excited in them which may extend to the interior 
' the spinal canal. 
Afi a general rule, where muscular, tendinous, and ligamentous struc- 



60 LECTURE VI. — SPRAINS, ETC., OP THE SPINE, 

tures liave been violently stretched, as in an ordinary sprain, however 
severe, they recover themselves in the course of a few weeks, or at most 
within three or six months. If a joint, as the shoulder or ankle, con- 
tinues to be weak and pre tern atu rally mobile, in couseijiienee of elonga- 
tion of the ligaments, or weakness or atrophy of the muacles, beyond 
this period, it will, in ail probability, never again be so strong as it waB 
before tbe accident. 

The Bume holds good with the apine ; and a vertebral column, which,-^ 
as in Case 34, has been so weakened as to require artificial snpport, after 
a lapse of eleven months, in order to enable it to maintain tbe weight ol 
the head, will not, iu all probability, ever regain its normal strength 
and power o£ uupport. 

In stramous or delicate constitutions eprains or wrenches of the spine 
will freqnently lay the foundation of serious organic disease of the bones, 
and articular strueturea, leading to angular curvature of the BjHne, with:. 
abscess, ]iaraplegia, and possibly nUimatety a fatal result. Ihe foUow- 
ing ease is one of many that I have seen illustrative of these facta. 

OasB 33. Wrench of Spine in IIunting^Gradual Supervention of 
Angular Curvature — Paraplegia— Pai-tial Recovery— Second Acctdew- 
— Large Abscesses and Death. — C D., aged 21, was aeen by me in con-. 
anltation with Mr. Hey, of Leeds, in April 1S69. He was a alendefi 
active ynnn^ m:in. much given to athletic exorcises. One year pre- 
viously, in April 18S8. whilst hnnting, his horse enddenlj went into a 
hole. The patient was looking round at the time, and, in order to pre- 
vent being thrown, made a violent efEort. He felt at the time that hs' 
had given himself a severe wrench in the left side, close to the middle 
of the back ; but no sign of paralysis or of any injury to the nervoua 
system was manifested. He was obliged, however, to lay up for same 
months, and was kept quiet by order of his medical attendants. In tht 
course of the summer he lost the pain at the seat of injury, and grad- 
ually recovered hia health. In the autumn he went to Whitby, whel 
he rode, played at cricket, ran races, danced ; in fiict, indulged in al, 
those exercises and sports that were natural to his age and cousonaitl 
with his disposition. He continued much in this state until Christmw 
1868, when he became rather suddenly paraplegic, without patn, cramm 
or any aign of meningeal or spinal irritation. He was obliged to lie 6j^ 
the paraplegia of the loiver limbs heing eomplete. When I saw him at 
Ilkloy, in consultation with Mr. Hey and Dr. Call, I found that there 
was complete loss ot motive power in the lower extremities ; sensatioB 
also was greatly diminished, if not entirely abolished. The aphincttjis 
were not affected ; he passed his urine voluntarily ; it was acid. " 
could not restrain, although he could feel, the passage of his motioi 
There was considerable excurvation of the sixth, seventh, and eighth 
dorsal vertebrae, the seventh being very prominent. There was no ten- 
derness, however, or sign of abscess anywhere. The conclusion that vf^ 
came to was, that in consequence of the wrench of the spine there was 
dry caries of the body of the seventh doraal vertebra, and the cord wa| 
oompreased at this aituation. He was ordered small doses of the pei^ 
chloride of mercury, caustic issues or the actual cautery to the side of tliti 
spine, the prone position, and to take cod-liver oil and good diet. Um 
der this treatment he gradually recovered. In May 1871 he was abl< 
to come up to London. He walked well, and was quite free from aJ 
paralytic symptoms. He was able to walk three or four miles,. Goiilj 
stand and hop on one leg. He complained of occasional spasmodic an^ 
involuntary twitches in the legs, and of some stillness in one knee. 
There was no trouble with the bladder or rectum, but the bowels were 
constipated, and be had loss of sexual desire and power. The exourvar- 
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tion of the spine continued, but tliere was no tenderness on pressure or 
pain on moving the vertebral column. Unfortunately, lie was some 
time afterwards thrown out of a dog-cart, in consequence of which he 
suBtained a fresh injury to his spine ; an abscess, wliich I opened in 
April ISTi, developed, and he eventually died in May of the same year, 
irom exhaustive and irritative fever, consequent upon extensive suppu- 
ration. 

One great prospective danger in sprains of the spine is the possibility 
of the inflammation developed in tJie fibrous structures of the column 
extending to the meninges of the cord. This I have several times seen 
occur, and I believe that this happened in some of the cases I have 
recorded. We see that this is particularly apt to take place when the 
sprain or twist occurs between the occipnt and the atlas or a:>is. In 
these cases a rigid tenderness is gradually developed, which is most dis- 
tressing and persisting and evident!^ of an inflammatory character. 
Or, aa in Case 31, the paralysis may remain incomplete, being confined 
to the nerves that are connected with that part of the spme which is the 
seat of the wrench, one or other of their roots either having suffered 
lesion, or the nerves themselves having been injured in their passage 
through the intervertebral foramina. 

Lastly, as in Sir A, Cooper's case, a twist of the spine may slowly and 
insidiously be followed by Bymptoms of complete pai-aplegia, and event- 
tuiUy by death from extravasation of blood into the vertebral canal. 

CfasB 34. Severe Strain of Cervical Spine — Paralysis of Left Arm — 

JjOtig-continund Weakness of Neck. — Miss , a lady, 28 years of age, 

was involved in a terrible catastrophe that occurred on June 9, 1865, 
when, in consequence of a bridge giving way, a portion of a train was 
precipitated into a shallow stream. This lady lay for two hours and a 
naif under a mass of broken carriages and debris of the bridge, an- 
other lady, a fellow-passenger, who had been killed, being stretched 

across her. Miss was lying in such a position that she could not 

move. Her head was forcibly twisted to the right aide, and the neck 
bent forwards. 

When extricated she was fonnd to be a good deal cut about ihe head 
and face, and the left arm was extensively bruised, ecchymosed, and 
perfectly powerless. 

Her neck had been so violently twisted or wrenched that for a long 

time Miss lost completely all power of supporting the head, which 

ehe said felt loose. It used to fall on any side, as if the neck was bro- 
ken, usually hanging with the chin resting on the breast. 

Without going unnecessarily into the minute dclails of all the dis- 
treasing symptoms with which this young lady was affected, it will 
HuEfiee to say that she gradually recovered from all her gcneial bodily 
Bufferings, except these conditions, viz., a weakened state of the neck, a 
loas of power in the left arm; and pain in the lower part of the back. 

The neck hud been so severely twisted and sprained Ihat the liga- 
mentous and muacnlar structures seemed to be loosened, so Ihat in older 
to keep the head in position she was obliged to wear a stiff collar lest 
the head should fall loosely from side to side. At first it had a ppecial 
tendency to fall forwards ; but after a time the tendency wiis in a hack- 
ward direction. AVhen lying on her back she had no power whatever to 
raise her head, and to do so was obliged to put her right hand under it 
BO aa to support it. If she wished to get up when in bed, for instance, 
she assumed a most distressing action, being compelled to roll over on 
to her face, and then, pri-asing the forehead against the pillow, to get 
upon her knees. 

There was no pain in the cervical spine, nor could any irr-egularity of 
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the vertebrae be detected. There was no pain in forcibly moving the 
head on the atlas, or rotating this bone on the axis. The looseness ap- 
peared to be in the lower part of the cervical spine. 

The left arm at first and for many weeks afterwards was completely 
powerless, all sensation as well as power of motion in it having been 
lost. Sensation gradually and slowly returned. But the whole of the 
nerves of the brachial plexus appeared to be partially paralysed, so far 
as motor influence was concerned. The circumflex, the musculo-spiral, 
the median and the ulnar nerves were all affected to such a degree as to 
occasion great loss of power to the muscles they respectively supplied. 
Thus she could not use the deltoid so as to raise the arm to the top of 
the head. She could not pick up a pin or even a quill between the 
thumb and forefinger. She could not hold a book. The power of 
grasping with the left hand and pngers was infinitely less than that with 
the right, and there was some rigid contraction of the little and ring 
fingers. The muscles of the left hand and of the ball of the thumb were 
wasted. 

This crippled and partially paralysed state of the left arm was a most 
serious and distressing inconvenience to the patient. Before the acci- 
dent she had been an intrepid rider, a skilful driver, and an accom- 
plished musician, playing much on the harp and piano. All these pur-- 
suits were necessarily completely put a stop to, and from being remark- 
able for her courage she had become so nervous that she scarcely dared 
to ride in a carriage. 

Mr. Tapson had most skilfully and assiduously attended this very dis- 
tressing CMse almost from the time of the accident, and the patient had 
occasionally had the advantage of Mr. Holmes Coote's advice. AVhen I 
saw Miss -^^ — in consultation with these gentlemen on April 20, 186(3, 
ten and a half months after the accident, they told me that the condi- 
tion of the neck had certainly, though very slowly, improved, but that 
the state of the left arm, which was such as has just been described, had 
undergone no change for several months. 

The pain in the lower part of the back had increased during the last 
two months. There was no disturbance of the mind, and no sign of 
cerebral irritation. The bodily health generally was fairly good — as 
much so as could be expected under the altered circumstances of life 
that this accident had in so melancholy a manner entailed on this young 
lady. 

The state of the cervical spine in this case was most remarkable. It 
was movable at its lower part in all directions as if it were attached to a 
universal joint, or had a ball-and-socket articulation, the weight of the 
head carrying it in all directions. It was almost impossible to conceive" 
so great a degree of mobility existing without dislocation — but there was 
certainly neither luxation nor fracture, the vertebrae being apparently 
loosened from one another in their ligamentous connections and their 
muscular supports, so that the weight of the head was too great for the 
weakened spine to carry. 

This loosening was most marked in the lower cervical region, and did 
not exist between the atlas and the occiput. It was clearly the direct 
result of the violent and long-continued wrench to which this part of 
the spine had been subjected. 

The paralysis was confined to the left arm, no other part of the body 
having been affected by it. At first the paralysis was complete, the arm 
being perfectly powerless and sensation being quite lost. After a time 
sensation returned, but motion was still very imperfect, and no improve- 
ment had taken place in this respect for several months. As the nerves 
of the whole of the brachial plexus were implicated, and apparently to 



CASE 35. — ^TWIST — GEI^ERAL PARALYSIS — RECOVERY. 63 

the same degree, it was difficult to account for this in any other way 
than by an injury inflicted upon them at their origin from the cord, or 
in their exit througli the vertebral column. I think it most probable 
that this latter injury was the real cause of nervous weakness to the left 
arm, for the spine had been wrenched in the lower cervical region, in 
that part, in fact, which corresponds to the origin of the brachial 
plexus, and there was not at the time of my visit, nor did there appear 
to have been at any previous period, any disturbance in the functions of 
the spinal cord as a whole ; the paralysis being entirely and absolutely 
localised to the parts supplied by the left brachial plexus, implicating 
these only so far as motor power was concerned, and affecting no other 
portion of the nervous system. 

Case 35. Fall on Head — Twist of Cervical Spine — Gradual Paralysis 
of Wliole of Body — Sloto Recovery. — The following case, which I have 
seen several times in consultation with Dr. Russell Reynolds, under 
whose immediate care the patient was, and to whom I am indebted for 
its early history, affords an excellent illustration of some of the effects 
that may result from a severe twist or wrench of the spine. 

Mr. G., about 23 years of age, a strong, well-formed, healthy young 
man, was thrown from his horse on December 12th, 1865. He fell on 
the back of his head, on soft ground, and rolled over. He got up im- 
mediately after the fall and walked to his house, a distance of about one 
hundred yards. He had no cerebral disturbance whatever, being nei- 
ther insensible, delirious, concussed, nor sick. The head was twisted 
to the left side, and ho felt pain in the neck. He kept his bed in conse- 
quence of this pain in the neck till January 1st, 1866, and his room for 
a week longer. At this time he tried to write, but found great diffi- 
culty in controlling his right arm. He managed, however, to do eo, 
and did write a letter. He was under surgical treatment in the coun- 
try, and was not considered to have paralysis, as he could use his arms 
well for all ordinary purposes, and could walk without difficulty. 

Towards the end of January, nearly six weeks after the accident, 
symptoms of paralysis very gradually and slowly began to develop them- 
selves. The right arm became cold, numb, and was affected by creep- 
ing sensations. His right leg became weak, unequal to the support of 
the body, and he dragged his right foot. 

He came to town on February 21st, when he was seen for the first 
time by Dr. Reynolds, who reports that at this period the paralysis of 
the right arm had become complete, while that of the right foot was 
partial, the patient walking with a drag of the foot. His limbs gave 
way under him, so that he had occasionally fallen. He had no pain in 
any part of the body ; his mind was clear, but he was very restless. 

On the 27th February, whilst stooping he fell in his bedroom, strug- 
gled much, and was unable to rise. He was found, after a time, lying 
partly under his bed. On the following day, it was found that the left 
side was partially paralysed, the right side continuing in the condition 
already described. There was now considerable swelling and tenderness 
on the" left side of the neck and about the third and fourth cervical ver- 
tebrae. He was seen shortly after this by Sir William Jenner, in con- 
sultation with Dr. Reynolds, and was ordered complete rest, with large 
doses of the iodide of potassium. 

I saw him on March 3rd, in consultation with Dr.. Reynolds. I 
found him lying on his back in bed. The mind quite clear ; spirits 
good. No appearance of anxiety or distress in the countenance ; in fact 
I was much struck by the happy, cheerful expression of his countenance 
under the melancholy circumstances in which ho was placed. 

I found his condition much as has been described. There was com- 
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\t\ete paralysis of the right arm and parti.-il jjanOysia of the right leg. 
'I'he left arm wus uko purtially parulysed, :inu ihi3 left leg aliglitlj so. 
Ha was unable to etanrl. There was no affoL-timi of the bJadSer or of 
the sphincter uui. The skin was hot and perspiring ; the pulse quick ; 
the urine acid. 

He could not raise his heud off the pillow, and lay quite fiat on his 
hact On being raised up in the siiLing postiuo, it was necessary to 
support his head with the hands ; and when he was seated upright, he 
held the head firmly fixed, the spine being kept perfectly rigid. He 
WHS qaite uuiible to turn or move the bead. 

The bac-k part of the neck was swollen, especially on the left side,' 
and was tender on pressure. The swelling was less than it had been. 
The cervical vertebrfe felt as if they were somewhat twisted, so that the 
head inclined towards the right side. It was doubtful whether this was 
really so. The patient continued the iodide of potaasinm, and a gutta 
percha ease, extending from the top of his head to the pelvis, and em-. 
bracing the shoulders and back of the chest, was moulded on him, so as 
to keep the head and spine motionless. He was ordered to lie on hia 
hack, and not to move. 

I saw the patient several times witli Dr. Reynolds, and wo wore grati- 
fied to find that a steady improvement was taking place. On March 
37th, he bad completely lost all symptoms of paralysis on the left side 
of tha body ; the right leg had recovered its power, and the paralytic 
symptoms had almost entirely disappeared from the right arm. He 
could raise it, grasp with his hand, and in fact nse it for the ordinary 
purposes of life. He could stand, though in » somewhat unsteady way, 
This SDomed owing rather to his having kept the recumbent position 
for so long a time than to any loss of nervous power in the legs. 

The swelling of the neck had Entirely subsided, and the cervical spine 
was straight, but it was rigid, and he could not turn the head. The 
s«p]ioft was habitually worn, and gave him great comfort. 

riiis case is remarkabie in several particulars. In the first place, 
the fact that the paralysis did not begin to show itself until many 
weeks — nearly six — had elapsed from the time of the accident is a mat- 
ter of the greatest consequence in reference to these injuries. Thett 
again, the fact that although the brain was throughout unaffected, and 
the injury purely spinal, the paralysis was of a hemiplegic and not a 
p-iraplegic character, is also not without import. And lastly, the grad- 
Uiil subsidence of tiio very tlireatening symptoms with which the patient 
was atfected, and the disappearance of the paralysis of the limbs in the 
inverse order to that in which it developed itself in them, should be 
observed. 

That wrenches or twists of the spine may slowly develop paralytic 
symptoms, and may be attended eventually by a fatal result, is well 
illustrated by a case recorded by Sir Astley Cooper as occurring in the ' 
practice of Mr. Ueaviside. It is briefly aa follows : — A lad, 12 years 
old, whilst swinging in a heavy wooden swing, was caught under the 
cliin by a rope, bo that his head and the whole of the cervical vertebrse 
were violently strained. As the rope immediately slipt off, he thought 
no more of it. For some months after the occurrence he felt no pain 
or inconvenience, but it was observed that he was less active than usual, 
and did not jom in the games of his schoolfellows. At that time it wag 
found that he was really weaker than before the accident. He suffered 
from pains in the head and in the back of the neck, the muscles of 
which part were stiff, indurated, and very tender to external pressure,. 
Movement of the head in any direction gave rise to pain, and there was 
liminution in voluntary power of motion in hia limbs. 
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Eieffen months after the accident the piirftlytic affectiou of tlie liiuba 
was gradually getting much worse, in addition to which he felt a most 
Tehetnent and burning pain in the smiili of liis back. His BymptoniH 
gra^nally became worse, difBculty of brcatbing set in, and he died 
exactly twelve niontha after the accident. 

On examination after death tlie whole contents of the head were fonnd 

L to be perfectly healthy. There was no fracture or other sign of injury 

I to the spine, but ' the theca vertfibralia was found oveiflowing with 

I blood which was eSused between the theca and the inclosing canals of 

hone. The effusion extended from the first vertebra of the neck to the 

second vertebra of the back, both included.' ' 

This case is a most valuable one. It illustrates one of the important 
points in that last described, viz., the very slow, gradual, and progres- 
sive development of paralysis in these injuries of the spine. And as it 
wna attended by a fatal issue and the opportunity of a post-mortem 
examination, it also proves that this slow and progressive development 
ot paralysis after an interval of ' some months ' may be associated with 
extensive and serious lesion within the spinal canal j with the effusion, 
I iu fact, of a large quantity of blood upon the membranes of the cord, — 
I the very condition that has already been shown (p. 69) to be the eom- 
LiuoQ accompaniment of many fatal eases of so-called ' Concussion of the 
^pine.' 

Each of these cases of twist of the spine is typical of a special group 
I of these injuries. In the first we have sudden and immediate paralysis 
mot one urm produced by the wrench to which that portion of the spine 
■ tJiat gives exit to the nerves supplying that limb had been subjected. 
In the second we have paralysis, resulting after an interval of some 
weeks, as a consequence of the pressure of the secondary inflammatory 
Keffuaions that had been slowly produced by the injury to the spine and 
I its contents, — that paralysis disappearing as these effusions were 
^.iibsorbed. 

In tiie third case yto have an instance of death resulting in twelve 
months after a wrench of the spine by the effects of hsemorrhage into 
the spinal canal. 

The following cases will illustrate many of the points to which I have 
drawn special attention iu this Lecture, 
I I saw the following case in November 1866, in the London Hospital. 
I It illustrates well the rapid supervention of paraplegia from a twist or 
ivrench. 

1 ^ Cme 36. Sudden Twi.-'l of Spine — Paraplegia. — J. H., aged 4i, an 
I iron fouuder, six weeks before, whilst standing in a constrained attitude 
Vjtieide the mould of a casting, and engaged in throwing out some heavy 
Tdiovelfnls of sand in a way that required much twisting of the body, 
C faddenly experienced a sensation in his back which he likened to a snap 
r of the fingers. Ho did not fall down, but was able to continue his work 
I lill the evening without difSculty, although he said that about an hour 
I After tho event he was walking home, and felt a ' swiraminess ' in his 
I legs for a moment, and as if ho would fall. He went to bed early in 
I the evening, and when he tried to get up the following morning, he 
I found he had lost all power over his legs and all sensation in them, be- 
I ing unable to rise out of bed or to stand, which he had not been able to 
1 do since. Fi?ces and urine passed involuntarily and without his know- 
I ing it. There was now no power of motion in either foot, reflex move- 
I ments were also absent ; sensation was absent in both legs and in the 
f Irunk to about the level of the umbilicus. On the inner side of the sole 
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of the left foot, however, he could still feel. The lefi arm, he said, be* 
came numb if he let it remain still for any length of time. Its temper- 
ature was about half a degree lower than that of the iright. 

The urine was alkaline, had a very ammoniaeal odour, effervesced 
strongly on the addition of. nitric acid, had a deposit. which disappeared 
partly on the addition of nitric acid (phosphates) ; the part which did 
not dissolve having the appearance of mucus. 

There was no pain on pressing the hand down the vertebral column. 

He left the Hospital at the end of the following March. Mr. Adams 
kindly informed me that there was not much improvement in his paral- 
ysis. He was, however, just able to move his toes and feet very slightly, 
but was utterly unable to stand. His water dribbled away, and his 
faBces passed involuntarily, though with some irritation. 

The next case is a very similar one of rapid supervention of paraple- 
gia, after a strain of the spine in a railway accident. 

Oase 37. Wrench of Spine from Railway Accident — Symptoms not 
immediate — Paraplegia — Phlebitis — Eventual Recovery , — Miss A.' B., 
aged 22, a young lady of remarkable personal beauty, tall, strong, and 
well formed, in excellent health, who, to use her own expression, could 
' ride all day and dance all night,' without feeling fatigued, met with the 
following accident. 

Whilst travelling on the London and North Western Railway., on De- 
cember 26, 1865, the carriage in which she was seated came into col- 
lision with some obstruction on the line and was turned over. Miss — — 
was violently shaken, bruised about the knees and legs, but received no 
blow upon the body. She felt a sudden wrench or twist in the lower 
part of the*spine, and according to the statement of her fellow-passen- 
gers, called out, ^ Oh ! my back is broken ! ' She was, however, uncon- 
scious of the exclamation. After being extricated from the overturned 
carriaoje, she was able to walk, and sat down upon the embankment, 
feeling no pain, but rather stiff. In the evening she found a difficulty 
in moving the legs. The next morning she was unable to stand, and 
from that time she was paralysed in both lower extremities. The 
paralysis was almost complete so far as motion was concerned. The 
only motor power left consisted in moving the toes to a limited extent, 
and the foot or the ankle very slightly. She could not raise either 
limb, nor had she the slightest power of supporting herself or standing. 
Sensation was little if at all impaired, but there was rigidity of the mus- 
cles of the legs. The pelvic organs were not affected. 

There was severe pain on pressure and on movement, opposite the 
second and third lumbar vertebrae, especially if the body was bent back- 
wards. The pain extended towards the left side of the pelvis, but ex- 
isted nowhere else. 

About six weeks after the accident, the veins of the left thigh became 
obstructed by thrombosis, the limb swelled and became oedematous, and 
the general health suffered very seriously. 

This young lady was seen by several surgeons. The treatment that 
was adopted was chiefly complete rest on a couch, and alterative and 
tonic medicines. She continued in much the same state, with little if 
any change in the symptoms, until October 1866, when she came more 
completely under my care than she had previously been. I now ordered 
her repeated blistering to the tender part of the spine, and put her on a 
course of small doses of the perchloride of mercury in bark. Under 
this plan of treatment she began to improve, so mucn so that she could 
bend the knees, draw up the legs, and move the feet more freely. 

In the early part of 1867, a spinal support was fitted on, so as to 
remove pressure from the spine and uphold the trunk. The blistering 
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was continued, and iron and strychnine substituted for the other 
remedies. 

She was sent to Brighton, where for months she was confined to the 
recumbent position, but was taken as much as possible into the open air 
on a wheel couch. This treatment was continued till February 1867, 
when she was able to sit up, and a few months later to stand upright by 
leaning on to the back of a chair. From this time she slowly but pro- 
gressively recovered. By July 1868 she was quite well, and has 
remained so ever since. I give the next two cases in extenso, as taken 
from the Hospital Case Books. 

Case 38. Severe Wrench of Cervical Spine— -Paralysis — Recovery, — 
W. H., aged 22, London, admitted into University College Hospital 
November 21, 1868. The patient had the same day fallen out of the 
front of a van, and was * rolled up by the axle,' though the wheel 
did not pass over him. He did not feel much pain, but experienced a 
strain or twinge at the lower part of the neck behind* He was carried 
away quite sensible to the Hospital, not feeling pain, but numbness, 
extending downwards from the lower hinder part of the neck to the 
feet. 

On admission the patient was perfectly conscious. He had lost all 
sensation in his arms, legs, and in the trunk below the third rib. His 
limbs were powerless. When the patient was put in bed and his neck 
examined, there was great tenderness on pressure over the (?) fourth 
cervical vertebra ; in this situation there was unusual prominence. 
There was retention of the urine, and paralysis of the sphincters. Pa- 
tient was put on a mattress, his head on same level as his body. A 
catheter was passed. 

Nov, 227id, — Patient can move his right leg about, also his left arm, 
but the right arm only slightly. Cannot clench his fist. Deficient sen- 
sibility in his limbs and trunk. Ordered a simple enema, which was 
retained. The deltoid and biceps of the right arm act, but the triceps 
and muscles of the forearm and hand do not. The flexors and extensors 
of the arm, and the extensors of the forearm of the left side act, but the 
other muscles are useless. 

23rd. — Sensation not yet natural, his chief pain is in his right shoul- 
der. When he moves his head he has pains shooting down the less and 
right arm. Complains of tingling in the thumb and two outer fingers 
of both hands, extending towards the wrist. In the other fingers there 
is numbness. 

24:t?i. — Great pain is caused if the right arm is brought forwards over 
the chest, and there is semi-priapism. 

Back of patient beginning to feel sore. 

A large splint was applied to the back to support his head. 

26th, — Patient feels better. Total loss of voluntary power in lower 
extremities. Some slight reflex action on tickling the soles of his feet. 
Complains of hot sensations running down his right arm. The back is 
getting worse, and a bed-sore is forming. 

26th. — Last night patient had an enema. This was retained. This 
mornins: had one ounce of castor oil. His bowels were freely opened 
and he felt better. 

No return of voluntary motion in the legs. 

2Sth. — Patient is able to move his legs very slightly, raises his knees 
a little off the bed ; right more than left. If he moves his head, the 
same shooting pains are still felt in the right arm. He complains most 
of his back. Was put on an air-bed to-day. 

29th, — Patient moves his right arm more easily. Extension is grad- 
ually getting easier. Voluntary motion has-increased in left arm. 
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SOih. — ^Volnutary mntion lias improved in the legs. He can raise the 
knees better ; right more than left. Sensibility hus improved. 

Dec. 2nd. — Yesterday an enema wan ordered, and not retained. 
Patient can now flex the hip and knees to a considerable lixtent, fun 
also move the left leg, but not to the same extent. 

Cannot pass his urine yet. 

The priapism is subsiding. There is pain in the lower part of the 
abdomen. 

4ili. — Patient has gradually regained the power of moving his legs. 

To-day, for the first time, ^ia urine contained blood. 

6^/*, — IlEemorrhage from the bladder still continues, thongh to a less 
extent. 

Incontinence of urine is now present. 

lOM.— Mobility of lower extremities and arms, more especially the 
left, improving. 

Incontinence of tirtne still continues. 

Hffimorrhage less. "■ 

IWi. — Patient quite conscious of his water passing away from him. 
Other symptoms the same. 

13(A. — On account of the great spasm caused by the passage of the 
catheter, morphia had to be injected hypodermic ally to relieve it, and 
this it did effectnalJy. This also relieves the pain at the lower part of 
the abdomen. 

13/A.— Morphia injection still nsed before washing out the bladder. 

I7//1. — ^Up to to-day the bladder has been washed ont every other day. 

The urine has gradually improved ; it is of its natural colour to-day. 
The htemorrhage has ceased. Patient can now retain his water for a 
short time, a quarter to half an hour, and is beginning to regain the 
power of passing his nrine to a slight extent. Still some incontinence, 

18M. — Bladder washed out after a previous hypodermic injection of 
morphia. Partial control over the sphincters of the bladder and anus. 
No pain anywhere, 

IBM. — Patient can now move right leg freely. Less movement of 
left, for although he can adduct the thigh he cannot flex the hip. 

His urine-has always been very fetid, alkaline, and full of mncus. 

Z'drd. — Patient has some pain at the lower part of the abdomen. 
Urine the same. 

34/A.— Pain in abdomen has increased. Bowels confined. Tongne 
furred. 

2fi/A.— Pain somewhat better in abdomen. Bowels open last night ; 
very constipated. 

This morning the urine is not so fetid. 

His general condition to-day is : — Partial paralysis of the right arm. 
The movements of this limb being slight attempt at supination ; the 
arm being always kept pronated on his cbest, he can just raise the hand 
off the chest and then twist it ronnd till it attains the perpendicular ; 
he cannot supinate it more than that. Any attempt to extend the arm 
passively or to supinate it forcibly gives him pain. 

The left leg is in a similar condition to the arm ; be can draw his leg 
and thigh up, but he cannot raise his heel off the bed. The constant 
irritation of the nrine about the scrotum has made this red and excori- 
ated. The bed-Bore on the back is getting better. 

9 P.M. Patient has been very merry, and felt free from pain all day, 
but now he is in a low, depressed, semi -hysterical state, his pulse beat- 
ing quickly and jerking. On enquiring into the cause of this, he said 
that he had just been dreaming how he was placed on a board very 
iiiceiy balanced on the parapet of Waterloo Bridge, and he was making 
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I most violent efforts to save himself when he woke up. He says that 
I Biace the accident he is very suliject to these horrid dreams, which gen- 

■ erally leave him in the state he was then foand. The pain at the lower 
I part of the abdomen is worse. Bowels confined. Skin hot. Tongue 
K dry, furred ; great thirst. Temperature 100" ; jmlse 100. 

I 31s^— Uriue decidedly improving ; not so thick or fetid as it has 

■ been. Patient cim hold his water hetter,* 

I The paralysia has not materially improved ; bed-sore neiirly well. 

I Temperature 9 p.m. 9S,5 (between thigh and scrotum). Appetite 

I TBry good. 

I Jan. 1th. — Patient has materially improved since last report ; so far 

I Rs the urine is concerned, this is not fetid, or very little so. No mucus 

V in it except when drawn oil with a catheter, then the last drops contain 

I a few shreds of mucus ; no hlood. 

I He can hold his water for two hours at a time. The bladder only 

I requires to be washed out every other day, and sometimes only every 

I fourth day. He still h.is the spasms when the catheter is introduced. 

I He can raise his left heel a. little (1 in.) off the bed. Sensation almost 

I eqnal in both legs. On the inner side of the left tibia is a small neu- 

I roma about the size of a. cherry-stone. It came on some years ago, after 

I a cut on the leg. The tumuur is just about half an inch above the 

I cicatrix of the wound. It is somewhat tender on pressure, not painful 

I otherwise. 

[ He can move his head about without pain. There is no tenderness 

Lover the seat of injury in the neck. 

B His general appearance has undergone a change for the better, he 

H.looks more cheerful, and is getting stronger and stouter. 

^ Feb. 13/h. — Patient can now move his legs about quite freely, and 

Hwhen he extends the knees forcibly I cannot bend them ; the same with 

Bfclie ankle. There is therefore very marked improvement so far. 

■ He uses his arms quite freely, the right is still weaker than the left. 

■ Sensibility restored over whole body. 
W Keflex action perfect in both legs. 

I The bladder has very much improved, although not so much as the 

■ legs. He can now hold his water for several hours. Catheterism is no 
L lon^r required, and the urine is perfectly normal. 

K He can sit up in bed without support, but does not get out of bed yet. 

■ Hie bed-sore is quite well. 

■ Appetite good ; bowels regular ; tongue clean. 

B March 3rrf. — Patient allowed to get up for the first time to-day. still 
f, wearing the apparatus. He can now walk with assistance ; can move 
r his head and neck freelv. Sensation is complete. Motion and power 

■ in the aims perfect. S"o pain or other abnormal sensations. Urine 

■ normal. Micturition still somewhat frequent. 

I Some phosphatic deposits having formed in the bladder, these were 
I removed by the dissolvents, to the great comfort and advantage of the 
B patient. * 

Wf From this time he gradually but slowly improved. He was made an 
Boat-patient, and continued to attend the Hospital for the next three or 
B<fonr years, very slowly mending. When suffering from a relapse, he 
nalways came to ask for a bottle of the pej'chloride of mercury. Wlien I 
Klaat saw him. about a year ago and five years from the time of the acci- 
fti'dent, he was fairly well ; able \o do light work, and walk moderately ; 

■ bat he suffered from headaches and weakness of the limbs. 

I Vase 39. Wrench of Spine — Relief — Relapse — Incurnble Meiiinyo- 
WJHyelitis. — J. H., aged 2S, shipwright at Sheer n ess, admitted into Uni- 
B-versity College Hospital May 4, 1867, Patient was a tail, well-bniU. 
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niao, somewhat worn-looking and emuciated, but not greatly 
atated that he was stout and very well before the accident. 

On April 15, patient, with three other men, was carrying a ' 
ft. long by 9 in. square). The two men at the farther end let it fall 
suddenly, so that H. and his mate had to support most of its weight, 
and received a violent jar, but no blow. Being the taller of the two 
men, be received moat of the shock. He felt faint at the time but did 
not fall. He walked home at once (about a quarter of a mile). Soon 
after he got home he felt severe pain in the lower dorsal region and all 
round the upper part of the abdomen. It Imrt him to breathe. At the 
back of his iiead he hud a severe stabbing pain. For fonr days he had 
retention of urine (which was very thick), and he passed, for a few days, 
occasional olota of blood in hia stools. Two days after the accident he- 
had a niimb feeling in hie legs below the knees, and afeehng of coldness 
in the calves, bnt lie had always been able to move his legs. States that 
ilia urine and motions used to escape involuntarily. 

The treatment had been expectant. Liniments and rest, no cup- 
]iing or blisters. 

On admission patient stated that he suffered from giddiness, and had 
shooting pains up the back to the occiput. He couid not see ao well ax 
previously ; on reading, the letters ' jumped about,' and specks, black 
and white, always floated before bis eyes. Hearing and speech un- 
affected. 

On esamination the spine was foand to be exceedingly tender on 
preasnre, from the ninth dorsal vertebra to the end of the sacrum. 
Pi-essing the spine occasioned a spasmodic movement of the abdominal 
muscles and legs. Thero was also some tendernesa at the fourth dorsal 
vertebra, and pain round the thorax at that level. Sensation in the 
legs below the knees was greatly impaired. Lying in bed, he waa able 
to raise the right foot slightly, but had no power over the left. Could 
juat manage to walk, bnt in a hobbling manner. He had now slightly 
defective power over the sphincters. 

Urine was now healthy. Bowels acted very irregularly. Slept badly, 
hut did not dream much. 

Jfay 7th. — Patient complains to-day of cramps in the calves of his 
legs, whicli he has not had before. Can stand on one leg, but for a few 
minutes only. Bowels now open. Sleeps fairly. 'Appetite tolerable. 

8th. — 1 aaw him and ordered one grain of calomel with half a grain of 
opium every aix houra, dry cupping to the spine, to be followed by 
fomentations. 

9(A.— He haa been greatly relieved by the dry cupping. Bowels open. 
He still comphiiuB of great tenderness down the spine on pressure. 

15th. — Patient continues to improve, The dry cupping has been 
repeated. Power over bladder, and sensation and motion in the legs 
improves. 

nth. — Mouth rather sore. Pills to be taken lesa frequently. Blis- 
ters to be applied every four or live days down the spine. 

19//(. — Much better. Sensation and motion in the legs much in- 
creased. 

37(A. — Much improved. Sensation in the legs now normal. Can 
raise them both from the bed with ease. Pain in the back nearly gone. 
Blistering continued. 

30/A. — Seema almost weU. Has no pain whatever in the back, and 
touching the back causea no spasm. Has complete power over the blad- 
der and the rectum, and can walk ateadily, and stand on one leg, 
though rather shakily on the left. He only complains of ' fluttering 
st-nsations in the inside. ' 
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June Ath. — Continnes to improve. Gets up every day. He uow com- 
of the light, aud says he has a, headache, and a tender spot in the 
To keep in bed. 
8M. — States that he feels all right again. Headache gone, and also 
the tender place. To got np again. 
Itth. — Going on perfectly well. No change since last report. 
Discharged convalescent. 

March as, 1868. — Patient presented himself again to-day. Since 
leaving the Hospital he thinks lie has been getting gradnally worse. In 
October last he tried to work, bnt was so much worse iu consequence 
that ho bad to go into St. Bartholomew's Hospital, Chatham, where he 
remained for three weeks. Siuee then he nus been getting worse. 
'Complains of Dum.baes3 in his legs. Sensation perfect in boili legs 
abo^e the knee, defective below ; firm jiresaure being felt, hut not slight 
pressure. Cannot recognise which toe is pinched, but thinks that when 
the great toe is pressed it is the second one. He can walk about half a 
mile ; then his legs tremble and he can walk no further. 

He complains of constant pains iu the head (occipital region), and 
also severe occasional pains in the groins, the pain shooting round from 
tbe spine. His urine is ' mirddy ' when it passes. He cannot hold ic 
longer than two hours. Bowels obstinately confined. Sight worse of 
, late. There is a constant dimness before nim, and when ue reads the 
I * fines run into one another, " His hearing, he says, is gmdually getting 
I vroi'se. He describes bis mind as in a state of ' cunelant confusion. 
Memory very bad. Sleeps badly at night, and is always drenniing. 
Pulse 96, "feeble. Appetite bad. Tongue coated with a while fur. 
Ordered to take small doses of perchloride of mercury in decoction of 
[ Itark, and to have complete rest. 

I The patient continued for some length of time in th« Hospital, but 

I deriving no material benefit was discharged as inonrable. 

' Cane 40, Strain of Back— Slowly Progressive Sytiiplonm—Gradval 

\ Development of Cerebral Symptoms. — D. S., aged 64, consulted me No- 

S vember 7, 1871. He stated that three years before, whilst lifting a 

L heavy box, he felt that he had strained his back across tiie loins. He 

T van seized with pain in this region and a sense of weakness, so that he 

I'vas obliged to put down the box at once. From that time he was 

[ never well ; he had become wepk, unable to walk as he did hefoi-e, and 

t without being able to define any precise ailment, stated that he had not 

\ felt as he did before the injnrv. He bad become thinner, especially in 

the legs, and always felt a weakness and a pain across the baek. About 

four months before I saw him be first began to complain of he;;il 

symptoms. 

The following are the notes taken of bis condition when be came to 
me : — He is generally weak. He complains of pain across the forehead, 
sleeps badly, dreams much. He cannot employ his mind in bnsincss 
matters or reading, as he did before the accident. His sight has 
become impaired, and be has a benumbed and tingling feel in the legs, 
The head is hot ; appetite bad ; pulse quick and feeble. On examining 
, the spirje. considerable tenderness on pressure was found over the 
.necond lumbar vertebra, with pain iu moving the body to and fro, or 
laterally. 

This case presents an instance of the gradual development of cere- 
bral symptoms, two and a half years after an indirect injury to tlie 
lumbar spine. Doubtless owing to the extension upwards of meningeal 
irritation. 

Case 41. Strain of Back in Wrestling — Slowly Progressive Symptoms 
—Spittal Anemia.— K. B., aged 27, January 14, 1875. In ifay 1870, 
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whilst wrestling, strained liis back ; did not suffer nmcl] at the time, 
but on following night had much twitching in the legs tind arms. 
ffaa incapacitated for any work ior almost a year ; during the greater 
part of this time was unable to walk any distance round the garden, or 
half a mile at most, Scarcely got better, but to a certain extent was 
able to enter upon practice as a medical man, but not to do any very 
hard work. But latterly had been getting weaker and suffered more 
from fatigue. 

He now complained of dulncss of head, at times confusion of 
thought. Pains at hack of head on reading. Sleeps heavily ; dreatna 
ranch. Sensation affected. Feels extreme weakness in the spine and 
legs ; not a sense of pain, but one of exhanstion down spine. No pain 
except feeling of uneasiness over seventh cervical vertebra. Sesually' 
weak, no desire or power. No affection of sphincters ; cold extremi- 
ties ; looks old and worn. Treatment consisted of iron and f]iiiniiie, 
with the continuous current to the spine and cold douches to the hack. 

Case 43. Strain of Lumbar lupine in a man pTeviously injured by fall 
from horse — Long Persistence of_ Symptoms. — T. T., Bged'38, was Bent 
to me by Mr. Hooker, uf Tonbridgo, on May 7, 1869. Two and a half 
years previously he had been thrown from his horse and dragged some 
distance, the lower part of the back being much bruised by the acci- 
dent. He was laid up for about a fortnight, and lost power in the 
right leg. There was at no time any afifection of the sphincters. He 
gradually improved np to a certain point, where he remained stationai-y. 
He complained of weakness in the back, of numbness and darting 
pains in the right leg, and especially of cold. He also experienced a 
clutching sensation in his back, in consequence of which he had not 
been able to ride since tho accident. Last December, whilst lifting a 
heavy weight, he felt that he had strained his back, suddenly dropped 
and fell to the gronud, owing to his legs giving way under him. Both 
the lower extremities became numb, and he suffered very severe pains, 
' fearful pains,' through Ihem. He was obliged to lie on the floor of 
the dining room for flvo days, not being able to move, owing to the 
excessive pain which was induced on any attempt to raise him. lie 
gradually but very slowly improved until he was able to get abont on 
crutches. There still remains considerable tenderness in the lumbar 
region, from the third to the fifth lumbar vertebra inclusive, and pain 
in the right gluteal region. 

This series of cases will illustrate more forcibly than any description 
of mine the ill effects and manifold evils that may result to the spine, 
the membranes, and the cord from sprains, wrenches, or twists of the 
vertebral colamu. 
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One of the most remarkable circumstances connected with inju- 
ries of the spine is, the disproportion that exists between the ap- 
parently triding accident that the patient has sastained, and the 
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lal and serious miscliief that has in realitv occurrpd. and which 

" I eventually lend to the gravest consequence. Not only do s_viii|i- 

toms of concussion of the spine of the most serious, progreaaive, 
and peraiatent character, often develop themselves after what iiro 
apparently alight injuries, but frequently when there is no sign 
whatever of esturnal injury. This is vpell exemplified in Case 20, the 
patient having been partially paralysed simply by slipping down a few 
staip'B on her heels. The shake or jar that is infiicted on the spine 
when a person jumping from a height of a few feet comes to the ground 
suddenly and heavily ou his heela, or in a sitting posture, has bei n well 
known to aurgeona as not an uncommon cause of spinal weakness und 
debility. It isthe same in railway accidents ; the shock to which Ihe 
I patient is subjected being followed by a train of slowly- progressive 
symptoms indicative of eoneuasion and subsequent irritation and iudam- 
tnutiou of the cord and its membranes. 

It ia not only true that the spinal cord mny be indirectly injured in 
tliia way, and that sudden shocks applied to the body are liable to he 
followed by the train of evil consequences that wo are now discussing, 
but I may even go farther, and say that these symptoms of spinal ciju- 
cusaion seldom occur when a serions injury has been inflicted on one of 
the limbs, unless the apine itaelf has at the same time been severely 
and directly struck. A person who by any of the accidents of civil 
life meets with an injury by which one of the limbs ia fractured or is 
dislocated, necessarilv sustains a very severe shock, but it ia a. very rare 
thing indeed to fincf that the spinal cord or the brain haa been in- 
inriously influenced by this shock that has been impressed on the 
body. It would appear as if the violence of the shock expended itself 
in the production of the fracture or the dislocation, and that a jar 
of the more delicate nervous structures is tiius avoided. I may give 
a familiar illustration of this from an injury to a watch by failing on 
the ground, A. watchmaker once told me that if the glass was hruken, 
the works were rarely damaged ; if the glaaa escapes unbioken, the jar 
of the fall will usually be found to have stopped the nio»ement. 

How these jars, snakes, shocka, or concussiona of the spinal cord 
directly influence its action I cannot say with certainty. We do nut 
know how it is that wlien a magnet is struck a heavy hlow with a 
hammer, the magnetic force is jarred, shaken, or concnssed out of 
the horae-shoo. But wo know that it is so, and that the iron has lost 
its magnetic power. So, it the spine is badly jarred, shaken, or con- 
cnaaed by a blow or shock of any kind eomniunicated to the body, we 
find that the nervous force ia to a certain extent shaken ont of the 
nian, and that he has in some way lost nerve-power. What immediate 
change, if any, haa taken place in the nervous structure to occasion 
this effect, we no more know than what change happens to a magnet 
when struck, lint we know that a change has taken place in the ac- 
tion of the nervous ayat^m jiiat aa we know that a change has taken 
L^lace in the action of the iron by the loss of its magnetic force. 
HT But whatever may be the nature of the primary change that is pro- 
^H^nced in the spinal cord by a concussion, the secondary effects are 
^Klearly of an inflammatory character, and are indentical with thosB 
^phenomena that have been described by Ollivier, Abercrombie, and 
others, aa dependent on chronic meningitis of the cord, and sub- 
acute myelitis. 

One of the most remarkable jihenomena attendant tipon this class of 

asea is, that at the time of the occurrence of the injury the suffer- 

ria usually quite unconscious that any serious accident has happened 

him. He feels that ho has been violently jolted and shaken, he 
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is perhaps somewhat giddy and confused, but, he finds no bonea 
broken, merely some superficial bruises or cats on the head or le™ 
perhaps evea no evidence whatever of external injury. He congi 
ulates himself upon his escape from the imminent peril to whi 
lie has been exposed. He becomes uuu anally calm am 
ELSijietB his less-fortunate fellow -sufferers, occupies 
actively in this way for several hours, and then 
journey. 

When he reaches his home, the effects of the i 
sustained begin to manifest themselves. A revulsion ot\ 
place. He bursts into tears, becomes unusually taiku 
excited. He cannot sleep, or, if he does, he wakes 1 
with a vague sense of alarm. The next day he complal 
ing shaken or bruised all over, as if he had been beat! 
violently strained himself by exertion of an unusual kind. \ 
and strained feeling chiefly affects the muscles of the neck ^id loins, 
aometimea extending to those of the shoulders and thighs. . After a 
time, which varies much in different cases, from a day or two to a wee' 
or more', he finds that he is unfit for exertion and unable to attend t 
business. He now lays up, and perhaps for the first time seeks surgical 
assistance. 

This is a general sketch of the early history of most of these c 
' Concussion of the Spine' from railway accidents. The details necos 
aarily vary much in different cases. 

There is great variation in the period at which the more serious,. per 
sistent, and positive symptoms of spinal lesion begin to develop them 
selves. In some cases they do so immediately after the occurrence otthi 
injury, in others not until several weeks, I might perhaiis even sa; 
months, had elapsed, But during the whole of this interval, whethei 
it be of short or of long duration, it will be observed that the sufferer'i 
condition, mentitlly and bodily, has undergone a change. This is i 
point on which I would particularly insist. He never completely get 
over the ellecta of the accident. There may be improvement ; there ii 
not recovery. There is a continuous chain of broken or ill health, be 
tween the time of the occurrence of the accident and the developmen 
of the more serious symptoms. It is this that enables the surgeon tc 
connect the two in the relation of cause and effect. This is notpeonl 
iar Co railway injuries, but it occurs in all caaes of -progressive paralyui 
after spinal concussion, and may be noted in the histories of many thdj 
have been given in these lectures. The friends remark, and the patiet 
feels, that ' he is not the man he was.' He has lost bodily energy, mei 
tal capacity, business aptitude. He looks ill and worn ; often oecomei 
irritable aud easily fatigued. He still believes that !ic has snetained OJ 
serious or permanent hurt, tries to return to his business, finds that hi 
rauuot apply himself to it, takes rest, seeks change of air and scene, un 
dcrgoes medical treatment of various kinds, hut finds all of no avail 
His symptoms become progressively more and more confirmed, and a 
last he resigns himself to the conviction that he has sustained a mor 
serious bodily injury than he had at first believed, and one that hae,. ii 
some way or other, broken down his nervous power, and has wrongh 
tlie change of converting a man of mental energy and of active businea 
habits into a valetudinarian, a hypochondriac or a hysterical paralytic 
utterly unable to attend to the ordinary duties of life. 

The condition'in which a patient will he at this or a later period i. 
his sufferings, will be found detailed in several of the cases that hav 
been related. 

It may, however, throw additional light on this subject, if wo analyse 
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llie symptoms, and arrange them in the order in which the^ will present ■ 
tliemaelves on makiug a surgical examination of such a patient ; bearing 
this important fact in mind, however, that although all and everyone 
of these aymptoras may present themselves in any given case, yet that 
Ihey are by no means ail necessarily present in any one case. Indetd 
this usually happens, and we generally find that whilst some symptoms 
assume great prominence, others are pro por lion ally dwarfed, or, indeed, 
completely absent. In these as in so many other cases, whether surgical 
«r medical, it is well not to lay too muoh stress on the presence or 
Lce of any one particular symptom, but wo should take all the 
tome that present themselveB in one group. 

« countenance is usually pallid, lined, and baa a peculiarly care- 
aosious espression ; the patient generally looking much older 
he really is or than he did before the accident, Occaaionally 
ushing of the cbeek and oar or of the forehead, accompanied 
:l^>Beasation of great heat. 

"^be memory is defective. This defect of memory shows itself in 
iHS ways ; thus, Case 2 said that he could not recollect a message 
(S he wrote it down ; Case 10 forgot some common words and mis- 
It others ; Case 18 lost command over figures, he could not add up a 
figures, and had also lost, in a great degree, the faculty of judging 
of weight, and of distance in a lateral direction ; he forgot dates, the 
Kges of his children, &c. 

The thovahts are confused. The patient will Eometimes, as in Case 
98, break oft in the middle of a sentence, unable to finish it ; he cannot 
concentrate his ideas so as to carry on a connected line of argument ; 
he attempts to read, but is obliged to lay aside the book or paper after a 
few minutes, not from weakness of sight, but from confusion of thought 
and iuability to maintain a continuous mental strain. 

All business aplitvde is lost, partly as a consequence of impairment 
of memory, partly of confusion of thought and inability to concentrate 
ideas for a sufficient length of time. The will becomes enfeebled ; the 
power of decision is lost ; the mind becomes vacillating, and impotent 
of will. 

The temper is often changed for the worse, the patient b coming 
fi-etfiil, irritable, and in some way — difficult perhaps to define, but easily 
iippreeiated by those around him — altered in character. 

The sleep is disturbed, restless, and broken. He wakes up in sudden 
alarm ; dreams much ; the dreams are distressing and horrible. 

The Jiead is usually of its natural temperature, but somttinics hot. 
The patient complains of various uneasy sensations in it ; of pain, 
tension, weight, or throbbing ; of giddiness ; or of a confused or con- 
strained feeling. Frequently loud and incessant noises, described as 
roaring, rushing, ringing, singing, sawing, rumbling, or thundering are 
esperieneed. These noises vary in intensity at different periods of the 
day, but if once they occur, are never entirely absent, and are a source 
of great distress and disquietude to the patient. 

The organs of special sense usually become more or less seriously 
afFected. They may be over sensitive and irritable, blunted in their 
jierceptions, or perverted in their sensations In many eases we liud a 

ibination of all these conditions in the same organ, 

non. The impairment of vision is so important in concussion of 
pine that I shall devote a special lecture to it, to which I must 
yon for 'details. It suffices now to give a brief sketch of the 
(es connected with it in these cases oi railway shock. In some 
ease's, though rarely, there is double vision and perhaps slight strabis- 
mus. In others an alteration in the focal length, so that the patient 
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' has to begin tlie use of glasses, or to change those he has preTiousl 
worn. The jiatient Buffers from asthenopia, he oaunot read tor moi 
than a few niiiiut'es, the letters running into one another. More eon 
monly, mnaca! volitantes and spectra, rings, stars, flashes, sparks- 
white, eoloiiced, or flame-like are complained of. The eyes oftc 
become over sensitive to light, eo that the patient habitually sits i 
a shaded or darkened room, turns his back to the window, andcannc 
bear unshaded gas or lamplight. Tliis intolerance of light may an 
to positive photophobia. It gives rise to a habitually contracted state a 
the brows, so as to exclude light us much as possible from the eye 
One or botli eyes may be thus affected. Sometimes one eje only 
intolerant of light. This intolerance of light may be associated wit 
dimness and imperfection of sight. Perhaps vision is normal in one eyi 
but impaired seriously in the other. The circulation at the back oE th 
eye is visible to some patients, when they look up at a clear sky or. on 
white paper. Irregularity of the pupils is sometimes noticed, one bein 
dilated, the other normal or contracted. 

The hearing may be variously affected. Not only does the patiei 
commonly complain of the noises in the head and ears that have alread 
been described, liut the ears, like the eyes, may be over sensitive or to 
dull. One ear is frequently over sensitive whilst the otiier la less acul 
than it was before the accident. The relative sensibility of the ears mi 
readily be measured by the distance at which the tick of a watch may \ 
heard. Loud and sudden noises ara partieularly distressing to the! 
patients. The fall of a tray, the rattle of a carriage, the noise i 
children at play, are all sources of pain and of irritation. Deafoei 
occasionally comes on in the coarse of the case ; but it is nob an earj 
symptom. If the deafness is owing to injury inflicted on the auditor 
nerve or on the brain, the patient will not be able to hear on the afiectfl 
side tbo vibrations of a tuning fork when the instrument is applied i 
the forehead. But if the defect be dependent on obstructive disease ( 
of injury of the external or middle ear. the nervous apparatus bein 
perfect, the vibrations transmitted throughout the bones of the sku 
wilt not only be audible in the affected ear, but being relamed ther 
and prevented passing outwards, are actually heard more loudly iii 
than in the sound one. 

Taste and smell are much less frequently affected than sight I 
hearing ; but they may be perverted or lost. The sense of smell 
more frequently affected than that of taste. It may be perverted i 
that the patient thinks he is always smelling a fetid odour. It is alwa; 
disagreeably, never pleasantly perverted. When once lost, it is nevi 
recovered. I have never known the sense of taste to he lost; that 
to say, I have never known a patient who could not distinguish betwed 
salt and sugar ; but owing to the frefjnent impairment or loss of fti 
sense of smell, the perception or taste of flavours is often lost, in t)\ 
perception of which the sense of smell plays as important a part as thi 
of taste. 

The sense of toucli is impaired. Theapatient cannot pick up a pii^ 
cannot button his dress, cannot feel the difference between differen 
textures, as cloth and velvet. He loses the sense of wmglil, cannot te 
whether a sovereign or a shilling is balanced on his Gnger. 

Speech is rarely affected. Case 29 stammered somewhat before th 
accident, but after it his speech became a most painful and indescrih 
bly confused stutter that it was almost impossible to comprehcm 
The same phenomenon was observed in the Count de Lordat's case, \ 
5. But it is certainly rare. 

The altitude of these patients is usually peculiar. It is stiff and i 
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iding. They hold Ihemselves very erect, nsiially walk straight for- 
'^s, as if afraid or miabie to turu to either side. The inovementB of 
or trunk, or both, do not possess their natimil freedom. There 
may be piiiu or diHicnlty in moving the head in the autero-poaterior 
direction, or in rotuting it, or all movementa may be attended by bo 
much piiin and difficulty tiiat the patient is afraid to uttempt them, and 
lieDCG he keeps the head in its attitude of imnohility. 

The moveuienta of the trunk are often equally restrained, especially 
iu the lumbar region. Bending forwards, backwardB, or sidewaja, is 
painful, difEcnlt, and may be inipoaaihife ; bending backwards is usually 
uosl complained of. 

If the patient is asked to stoop and pick up anything cff the ground. 
In will not be able to do so in the usual way, but gues down on the 
knee and so reaches the ground. 

If be is laid horizontally and told to raise himself up without the nse 
uf his hands, he will be uniihle to do so. 

The slate of the fpiue will be found to be the real cause of all these 

niptoms. 

■Oa examining it by pressure, by percussion, or by the application of 

_ hot sponge, it will be found that it is nainful, and that its aeneibility 

.exalted at one, two. or three points. These are usually in the upper 
lower cervical, the middle dorsal, and the lumbar regions. The 
ibrse that are affected vary necessarily in different cases, but the 

ihed sensibility always includes two, and usually three, at each of 

»e points. It is on account of the pain occasioned by any move- 
ment of the trunk by way of flexion or rotation, tiiat the tpine loses its 
Bataral suppleness, and that the vertebral column moves as a whole, as 
if cut out of one solid piece, instead of with the flexibility that its 
wrioua component parts naturally gives to all its movements. 

The movements of the head upon Ihe upper cervical vertetrae are 
Tarionsly affeetod. In some cases the head moves freely in all directions, 
tithout pain or stiffness, these conditions existing in the lower and 
middle, rather than in the upper cervical vertebrse. In other cases, 
J^in, the greatest agony is induced if the surgeon takes the head 
tetween his bands and bends it'forwards or rotates it, the articulations 
between the occipital bone, the atlas, and the axis being evidently in 
X state of inflammatory irritation. This happened in a very marked 
Bunner in Cases 18 and 19 ; and in both these it is interesting to 
sljBerve that distinct evidences of cerebral irritation had been aupcr- 
idded to those of the more ordinary spinal mischief. 

The pain is usually confined to the vertebral column, and docs not 
extend beyond the transverse processes. But in some iustances, as in 
Case 3, the pain extended widely over the back on both sides, more 
sn the left than on the right, and seemed to correspond with the 
rtistribntion of the posterior branches of the dorsal nerves. In these 
cases, owing to the musculo-cutaneous distribntion of these nerves, 
the palo is superficial and cutaneous as well as deeply-seated in the 
ipine. 

The muscles of the back are usually unaffected, but in some cases 
irhere tho muscular branches of the dorsal nerves are affected, as in 
Case 19, they mav be found to be very irritable and spasmodically oon- 
Irscted, so that tbeir outlines are very distinct and marked. 

The ,i/fzi7 of the patient is remarkable and characteristic. He walks 
more or less unsteadily, very like a person who is partially inebriated, 
wlike one suffering from locomotor ataxy; generally he uses a stick, 
or if dej)rived of that, he ia apt to lay his hand on any article of 
furniture that is near him, with the view of steadying himself. 
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Ha keeps liis feet eomewhafc apart, so aa to increase the basis of sup- 
port, and consequently walks in a straddling manner. 

One leg is often weaker than the other, the left more frequently than, 
the right. Hence ho tottei-s somewhat, raises the weak foot but 
slightly off the ground, so that the heel is apt to toncli. Tie often dmea 
the toe, or, walking flat-footed, drags the heel. Tiiis peculiar strad- 
dling, tottering, unsteady gait, with the rigid spine, the erect head, 
while the patient looks straight forward, gives liiru the aspect of a 
man who walks blindfolded. 

The patient cannot generally stand equally well on either foot. One 
leg, usually the left, immediately gives way under him if he attempts to 
stand on it. 

He often cannot raise himself on his toes, or stand on them, with-i 
out immediately tottering forwards. 

His power of walking is always very limited ; it seldom exceedi 
half a mile or a mile at the utmost. 

He cannot ride, even if much in the habit of doing so before the! 
accident. He loses both grip and balance. 

There is usually considerable difficulty in going up and down stair^ 
— more difficulty ju going down than up. The patient is obliged td 
support himself by holding on to the balusters, and often brings botb 
feet together on the same step. 

A sensation as of a cord tied round the waist, with ocaaional epaainf 
of the diaphragm, giving rise to a catch in the breathing, or hicoupj' 
IS sometimes met with, anil is very distressing when it does occur. i 

The motor power and sensation will be found to be variouslymodiSecl, 
and will generally be so to very different degrees in the different limlis. 
I have fully described the various modifications of motion and sensfttioB 
iu cases of direct spinal injury in lecture II , and would refer to this ae-' 
count, which will be fonml closely to resemble the phenomena that 
result from nervous shock in railway collisions. Sometimes one 
limb only is affected, at others the arm and leg on one side, or both'* 
legs only, or the arm and both legs, or all fonr limbs, are the seat *" 
uneasy sensations. There is the greatest possible variety in those ns 
spects, dependent of course entirely upon the degree and extent of tl» 
lesion that has been inflicted upon or induced in the spinal cord. 1 

Sensation only may be afiected, or it may be normal, and motion maji' 
be impaired ; or both may be affected to an equal, or one to a greatffl: 
and the other to a less, degree. And these conditions may happen ia 
one or more limbs. Thus sensation and motion maybe seriously ini- ■ 
paired in one limb, or sensation in one and motion in another. The- 
paralysis is seldom complete. It may become so in the more advanced' 
stages aft^r a lapse of several years, but foi' the first year or two it ifr 
(except in cases of direct and severe violence) almost always partial. I|| 
IB sometimes incompletely recovered from, especially so far as senaatitn 
is concerned. ^m 

The hfs of motor power is usually greater, and, as a rule, is alwajfl 
more apparent than that of sensation. In many cases sencation Q^g 
doubtedly continues perfect, whilst the motor power is seriously tb^ 
paired. In other cases, again, motion appears to be more seriously affisctefl 
than sensation, simply because it is so much easier to test and to appiifl 
ciate the full extent of the loss of motor than of sensory power. ifl 

The loss of motor power is especially marked in the legs, and mora ifl 
the extensor than in the flexor muscles. The extensor of the great t^B 
is especially apt to suffer. The hand and arm arc Ic^s frequently ibS 
seats of loss of motor power than the leg and fiiot ; but the muscle CM 
the ball of the thumbj or the flexors of u\b fingers, may be so affected. ■ 
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' It will bo found that these symptoms of paraplegia are much nioi'e 
Siarked when the patient stands up than when he lieB down. In this 
bapect, indeed, the form of partial paralysis that we are now coneider- 
big resembles Chose forms of the disease that arise from other cunses 
§jan injury. A patient who can scarely stand, and who walks with a 
_Sfeble. tottering, jerlting giiit, will, when he lies down, readily move 
his limbs in any direction, and exercise a considerable atnonut of power 
either in flesion or extension. Whether this is due, as Matthew Baillie 
Btippoaed, to the increased pressure of the cord by the spinal fluid, or to 
the greater venous congestion of the lower portion whilst the patient is 
standing than when he is lying down, may be matter of speculation, 
but the fact is certain that in all cases of incipient and partial paraple- 
gia, the symptoms are most marked when the patient stands, and sub- 
sude to a great exlent when he lies down. 

The loss of motor power in the foot and leg is best tested by the ap- 
plication of the gulvanic current, so as to compare the irritability of the 
same muscles of the opposite limbs. The value of the electric test is, 
that it is not under the influence of the patient's will, and that a very 
true estimate can thus be made of the loss of contractility in any given 
set of muscles. 

The loss of motor power in the hand is best tested by the force of the 
Wtient's grasp. This may he rougJiiy estimated by telling him to 
Qneeze the surgeon's fingers, first with one hand and then the other, or 
bore accurately by means of the dynamometer, which shows on the index 
me precise amount of pressui-o- that a person exercises in grasping. 
I It is in consequence of the diminution of motor power in the legs 
nut those peculiarities of gait which have just been described are met 
|itb, and they are most marked when the amount of loss is unequal 'in 
3je two limbs, as the paraplegia is partial. The sphincters are very 
rarely afEected in the cases now under consideration. Sometimes there 
18 increased frequency of micturition, but I have rarely met with reten- 
tion of urine or with cases requiring the continued use of the catheter ; 
nor have I observed in any case that the contractility of the sphincter 
ani had been so far impaired as to lead to involuntary escape of flatus 
or fffices. 

Modification or dimtmifioti of sensation in the limbs is one of the 

Roet marked phenomena in these cases. 
In many instances the sensibility is a good deal augmented, espe- 
ally in the earlier stages. The patient complains of shooting pains 
iwn the limbs, like stabs, darts, or electrical shocks. The surface of 
the 'skin is sometimes over-sensitive in places in the back (as iu Case 
19), or in various parts of the limbs, hot. burning sensations are ex- 
perienced in it. After a time these sensations give place to various 
others, whieh are very differently described by patients. Tinglings, a 
feeling of 'pins and needles,' a heavy sensation, as if the limb was 
asleep, creeping sensations down the back and along the nerves, and 
formications, are all commonly complained of. These sensations are 
often confined to one nerve in a limb, as the ulnar for instance, or the 
mnsculo-spiral. 

The existence of numbness does not necessarily imply the loss of the 
jenae of touch. The fingers may feel 'numb' and yet be well able to 
tetect the difference between hard and smooth, soft and rough, moist 
fed dry things. 

' Numbness, more or less complete, may exist independently of, or be 
"teociated with, all these various modifications of sensation, with pain, 
ingling, or creeping sensatious. Its extent will vary greatly ; it may 
e confined to a part of a limb, may influence the whole of it, or may 
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ostend to two, three, or even to the four limbs ; its ilegree ami extent 
are best tested by lirown-Sequard'a ffisthesiuiiiL'iL'i. 

Coldnex,< of one of tlie exlremitiea dcpeinlcut upon actual loss of 
uervoua power, and defective imtritioE, is often perceptible to the touch, 
and may be accurately determined by tliL' eliiiicul thermometer; but in 
many cases it is found that the seasatioii of coldness is far greater to the 
patient tbikn it ia to the surgeon's h^inU, and not nnfrequeutly no appre- 
ciable difference in tiie temperature of two limbs cun be determined bj 
the most delicate clinical thermometer, altliough the patient experience's 
u rery distinct and distressing sense of coldness in one of the limbs. 

T!ie condition, of the limbs as to size, and the state of their muscles, 
will vary greatly. 

In some anieA of complete paraplegiu, which hiis lasted for years, as in 
Case 4, it has been remarked thut no diminution whatever had taken 
place in the size of the limbs. This was also the case in Case 3, where 
the paralysis was partial. It is evident, therefore, that loss of size in a 
Jimb which is more or less completely paralysed is not the simple conse- 
qiience of the disuse of the muscles, or it would always occur. But it 
must arise from some modification of innervation, influencing the nu- 
trition of the limb, independently of the loss of muscular activity. 

In most cases, however, where the paralytic couditioo has been of 
some duration, the size of the limb dwindles ; and on accurate measure- 
ment it will be found to be somewhat smaller in circumference than its 
fellow on the opposiic side. 

Tfte stale of the inundes as to firmness will also vary. Most commonly 
when a limb dwindles the muscles become soft, and the inter-muacular 
spaces mure distinct. Occasionally in advanced cases a certain degree 
of 'coutraction and of rigidity in particular muscles sets in. Thus Lhe 
lienors of the little and ring bngeis, the extensors of the great toe, the 
deltoid or the muscles of the calf, may all become the seats of more or 
less rigidity and contraction. 

The electrto irritabihiy of the muscles of the partially paralysed limb 
is much lessened, sometimes destroyed, in certain groups of muscles, 
whilst it continues more or less perfect in others. 

The body itself generally loses weight ; and a loss of weight, when the 
patient is deprived of all exercise, and is rendered inactive hy a semi- 
paralysed state, and takes u fair quantity of good food, which ho digests 
aufliciently well, is undoubtedly a very important and a very serious sign, 
and may usually be taken to be indicative of progressive disease in the 
nervous system. 

When the progress of the disease has heen arrested, thoudi the 
patient may be permanently paralysed, we often see a considerable 
inorease of size and weight take place. As nerve action becomes enfee- 
bled, the grosser corporeal elements attain preponderance— adipose mat- 
ter is deposited. This is a phenomenon of such common occurrence in 
ordinary cases of paralysis from disease of the brain, that I need do no 
more than mention that it is also of not nnfreqitent occurrence in those 
forms that proceed from injury, whether of the cord or brain. 

The condition of the Qenito- Urinary organs is seldom much deranged 
in the cases under consideration, as there is usually no paralysis of the 
sphincters. Neither retention of urine nor incontinence o£ flatus and 
fieces occurs. Sometimes, however, irritability of the bladder is a 
prominent symptom. The urine generally retains its acidity, sometimes 
markedly, at others but very slightly so. As there is no retention. It 
docs not become alkaline, ammoniacal, or otherwise offensive. 

Priapism does not occur in these cases as in meningeal irritation, or 
in fractures with laceration of, or pressure on, the cord. 
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^H The sexual desire and power are iisoalljr greatly impaired, and often 
^^Fentirely and permanently lost. Kot invariably ro, however. The wife 

of Case 18 miacarried twice duriog ihe twtlvenionth succeeding her 

huabaad's accident. 

The pulse varies in freqnency at different periods. In the early 

atftges it ia usually slow. In the more advanced it is quick, near to or 

S Above 100. In cue case I found it nnequal at the two wrists. It is 
^Iwaya feeble, and sometimes irregular or intermitting. The akin ia 
iQsually cold and clammy. 
The order of ike prof/ressive development ai the various symptoms that 
have just been detailed ia a matter of great interest in these cases. As 
a rule, each separate symptom comes on very gradually and insidiously. 
It usually extends over a lengthened period. 

In the early stages, the chief complaint ia a sensation of lassitude, 
weariness, and inability for mental and physical exertion. Then come 
the pains, tiuglings, and numbuess of the limbs ; next the fixed pain 
and rigidity of the spine ; theu the mental confusion, and signs of cere- 
bral disturbance, and the affection of the organs of the sense ; the loss 
of motor power, and the peculiarity of gait. 

The period of. the supervention of these symptoms after the oecurrence 
of the injury will greatly vary. In cases of severe and direct concussion 
. of the spine, the symptoms are usually immediate and distinctly marked. 
In the cases of general nervous shock, and of shght and indirect coucus- 
sion of the cord, uo immediate effocte are produced, or if they are, they 
I are transitory, and commonly after the first and immediate effects of the 
Bideiit have passed off there is a petiod of comparative ease, and of 
^_jniasion of tlie symptoms, but not of recovery, duriug which the 
natient imagines that he will speedily regain his health and strength. 
TThis period may last for many weeks, pofsibly for two or three months. 
JLt this time there will be considerable fluctuation in the patient's con- 
dition. So long as he is at rest, he will feel tolerably well ; but auy 
_^ttempt ai ordinary exertion of body or mind brings back all the. feel- 
ioga and indications of nervous prostration and irntation so character- 
istic of these injuries ; and to these will gi;adually be superadded those 
jnore serious symptoms that have already been fully detailed, which 
evidently proceed from a chronic disease of the cord and its membranes, 

I^fter a lapse of several months— from three to six — the patient will find 
that he is slowly but steadily becoming worse, and he then, perhaps for 
libe first time, becomes aware of the serious and deep-seated injury that 
iiis nervous system has sustained. 
j Although there is often this long interval between the time of the 
Ipccurrence of the accident and the supervention of the more distressing 
ajmptoms, and the conviction of the serious nature of the injury that 
has been sustained, it will be found, on close enquiry, that there has 
never been an interval, however short, of complete resioratioti to health. 
There have been remissions, but no complete and perfect intermission 
in the symptoms. The patient ha^ thought himself and has felt himself 
* puch better at one period than he was at another, so much so that he 
Jas been tempted to try to return to his usual occupation, but he has 
giever felt himself well, and has immediately i-elapsed to a worse state 
^llaii before when he has attempted to do work of any kind. 

It is by this chain of symptoms, which, though fluctuating in 
Cntensity, is yet continuous and unbroken, that the injury sustained, 
nsd the illness subsequently developed, can he linked together in the 
Frel&tion of cause aud efTect. 
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Having thus described the various symptomB that may arise from 
these shocks to and conenasions of the spine, lot ua now briefly enquire 
into the patboioetcal conditions thut lead to and that are the direct 
causes of these phenomena. 

I have pointed out and discussed at some lengtl^ the pathological con- 
ditions tliat are found within the spinal canal in those cases of more or 
less complete paralysis that result from direct and violent blows upon 
the back without fracture or dislocation of the hones entering into the 
formation of the vertebral column. We have seen that in these oaaes 
the signs of spinal lesion are referable to extravitsation of blood in 
various parts within the spinal canal, to rupture of the -membranes of 
Che cord, to inflammatory efEusions, or to softening and disorganisation 
of the cord itself. 

In those cases in which the shock to'the system has been general and' 
unconnected with any local and direct implication of the spinal column 
by external violence, and in which the symptoms, as just detailed, are 
less those of paralysis than of disordered nervous action, the pathological 
states on which these symptoms are dependent are of a more chronic 
and leas directly obvious character than those above mentioned. 

"We should indeed be taking a very limited view of the Pathology of 
Concussion of the Spine if we were to refer all the symptoms, primary 
and remote, to inflammatory conditions, either of the vertebral column, 
the sheaths of the spinal nerves, the meninges of the cord, or the aiib- 
stance of the medulla itself. Important and marked as may be the 
symptoms that ara referable to such lesions as these, there are undoubt- 
edly states, both local and constitutional, that are primarily dependent 
on molecular changes in the corrl itself, or on spinal anfemia induced by 
the shock of the accident acting either directly on the cord itself, or. in- 
directly, and at a later date, through the medium of the sympathetic, 
in consequence of which the blood distribution to the cord becomes dis- 
turbed and diminished. 

In spinal concussion there would indeed appear to be two distinct and 
indeed widely opposed conditions induced, viz. spinal ansemia and spinal 
inflammation. It is of great Importance to bear in mind that these two 
conditions — entirely distinct, and indeed opposed as they are pathologi- 
cally— -may yet give rise to many symptoms that have much in common. 
There is, however, this wide diSereuce between them, that 'anssmia of 
the cord ' is rather a functional disease— a clinical expression possibly, 
more than a well-proved pathological fact — whilst, on the other ban^, 
the intra-apinal inflammations, whether they affect the membranes of 
the cord--tlie cord itself or both — are well recngnised and easily deter- 
minable pathological states, the conditions connected with which are 
positive organic lesions that lie at the bottom of the functional disturb- 
ance. There is then this essential difTerence between the two afFectiona, 
that whereas the sign of functional disturbance may be ranch the same 
in both, in one it is underlaid by organic disease and structural change, 
in the other by no appreciable pathological condition. 

Wo will first consider the pathology of the inflammatory states of the 
cord or its membranes that may proceed from concussion of the spine, 
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^Bttnd then consider that condition of Bo-called ppinal ansmia that may 
^B 'result from ' nervous shock. ' They doubtless consist mainly of chronic 
and aub-acute inflanimittiou of the spinal mcnibraneB, and in chroniii 
myelitis, with such changes in the structure of the cord as are tlie inevi- 
table consequences of a long-continued chronic inflammatory condition 
developed by it. 

It would at first sight appear a somewhat remarkable circumstance, , 
that notwithstanding the frequency of the occurrence of cases of con- 
ctisaion of the spine in railway and other accidents, there should be so 
few instances on record of examinations of the cord nfter death in these 
cases. But this feeling of surprise will be lessened when we reflect on 
the general history of these cases. If in these, as in cases of direct in- 
jury of the spine with fracture or dislocation, the etEects were immediate, 
severe, and often speedily fatal, surgical literature would abound with 
the details of the posi -mortem appearances piesented by them, us it does 
with tliose of the more direct injuries just ailuded to. But as in these 
eases of spinal concussion the symptoms are remarkahly slow in their 
development and chronic in their progress— as the patient will live for 
years in a semi -paralysed state during which time the original cause of 
Ills sufferings has almost been forgotten — as he SLhlom becomes the in- 
mate of a hospital — for the chronic and incurable nature of his ailments 
-does not render him so much an object for such a charity as for Eomc 
aaylum or for private benevolence — and as the cause of his death does 
not become the subject of investigation before a coroner's court, there 
— IB little opportunity, reason, or excuse for a poxt-vwr/em investigation 
^^ of that structure, whicii is probably the one that is least frequently ex- 
^V flimined in the dead-hnupe, viz. the ppinal cord, us it is the one the eor- 
^^ Tcet pathological mvestigatioti of which is attended by more diflScullies 
than that of any other organ in the body. Hence it is that as in most 
other chronic nervous diseases that are only lemotely fatal^as in cases 
of hysteria, neuralgia, and in nine-tenths of those of epilepsy, we have 
no opportunity of determining in cases of eonensaion of the spine very 
remotely fatal, what the anatomy of the parts concerned would reveal of 
I the real cause of the obscure and intricate symptoms presented doring 
L life. So rare are post-mortem esaminations of these cases that uo in- 
stance has occurred to me in hospital or in private practice in which I 
inld obtain one ; and, with one exception, 1 can find no record in the 
ransaetions of societies or in the periodical literature of the day of any 
[feuch instance. 

The only ease indeed on record with which I am acqiiainted, in which 
k poff-viortem examination has been made of the spinal cord of a person 
mho had aetuaJly died from the remote effects of concussion of the spine 
from a railway collision, is one that was published in the ' Transactions 
^"of the Pathological Society' by Dr. Lockhart Clarke, The patient, 
""'who had been under the care of Mr. fiore, of Bath, by whom the prepa- 
tation was furnished, was a middle-aged man, 52 at the simc of death, 
of active business habits. He had been in a railway collision, and, 
without any sign of external injury, fracture, dislocation, wound, or 
bruise, began to manifest the usual nervous symptoms, He very grad- 
ually became partially paralysed in the lower extremities, and died three 
years and a half after the accident. 

Mr, Gore has most kindly furnished me with the following particulars 
L tit the case. Immediately after the collision the patient walked from 
T ■'the train to the station close at hand. He bad received no external sign 
t injury — no contusions or wounds, but he complained of a pain in his 
ack. Being most unwilling to give in, he made every effort to get about 
1 his business, and did so for a short time after the accident, though 



^ 



84 LECTURE Vn. — PATHOLOGY OF CONCUSSION OF SPINE. ■ 

with miich distress. NumbneBa and a want of power in the muaclea ofj 
the lower limbs gradnaily but steadily incrftasing, he soon became diif-fl 
abled. His gait became unsteady, like that of n half- in toxica ted peraon.l 
There waa great seusitiveneBS to external impressiona, so that a uhool^ 
agiiinst a table or chair cuused great distress. As the patient was iioM 
under Mr. Gore's care from the Brat, and as he only saw ihe case for tlira 
fifRt time about a year after the accident, and then at intervals u^ tcM 
the time of deuth, he has not been able to infonn me of the precise tttnm 
when the paralytic symptoms appeared ; but he says that this was oemfl 
tainly within less than a year of the time of the occurrence of the acci>l 
dent. Id the latter part of his illness some ireakncsB of the upper (>X'^ 
tremitiea became apparent, ao that if the patient was off bis guard a cnjlfl 
or a glass would slip from his Bugers. Ue could baroly walk with th^| 
aid of two sticks, and at last waa eouGned to his bed. His voice becamtfl 
thick and his articulation imperfect. There was no paralyaiH of th&l 
sphincter of the bladder until about eighteen months before his death, I 
when the urine became pale and alkaline, with mnco-purulent depoaits-.B 
In this case the symptoms were iu some respeets not ao severe as usual, M 
there was no very marked tenderness or rigidity of the spine, nor were I 
there any couvuisive movements. I 

The cord was carefully examined by Dr. Loekhart Clarke, by whom I 
the case has been published.' M 

On examination, traces of chronic inflammation were found in thel 
arachnoid and the cortical substance of the brain. The spinal meningetfa 
were gi-eatly congested, and exudative mutter bad been deposited upooj 
the surface of the cord. The cord itself waa much narrowed in ital 
an terO' posterior diameter, so that in many places this waa not mor^l 
than half of the transverse diameter. This was particularly the case iofl 
the cervi co-dorsal region. The narrowing was owing to absorption o^| 
the posterior columns, which, of all the white columns, weree.\cliiBiveli^ 
the seat of diaease. These had not only to a great extent disappearet^fl 
bnt the remains wore of a dark-brownish color, and had undergone im<fl 
portant structural changes. This case ia of remarkable interest an^l 
practical value, as affording evidence of the changes that take place itM 
the cord under the inflnence of 'concussion of the spine ' from a rail^9 
way accident. Evidences of chronic meningitis — cerebral as well B^M 
spinal — of chronic myelitis, with subsequent atrophy, and other. orgaBi^f 
changes dependent on mal-nntrition of the affected portion of the cotffiB 
being manifest.* H 

' Tyansarllnnn of the Pathotngical Society of London, lfi66, vol. xvii. p, 21. ^S 

' The detailed report of the eiammatlan mude hy Dr. Loekhart Clarks ia ^ ^^| 
Taluahle thnt I give it in full :- ifl 

■Ob examuiiQg the upmal cord, as it wan aent to me by Mr. Gore, I foaDd tl(s^| 
the membrtiDes at some parts vein thiokeneit, and adherent at others, to the sorfite^H 
of the white culmnns. In the cord itself, one of the moNt sttihiiig ch^mge!; conaistq^H 
in a dimicntioD of the anteio-poaterior diameter, which, in many places, was not nuMflH 
than equal to half the Iransverae. This u-ns particalarly the cose in the upper pottia^| 
of the oeTvical enlargement, where the cord was consequently mnch flattened froq^| 
behind forward. On making fiecticAis, I y/M Burprixed to find that of oil the uU^| 
aolmnns, the posterior were exclusirely the seat of disease. These columns wela d*:^^| 
er, browner, denser, and more opaque than the an tern-lateral; and when they waie^^^| 
amtned, botli transversely and loDgitndinally, in their prepnrations nnder Uie ?niam^| 
scope, this appearance waa found to ha dne to a ninltitude of ooTcponnd grsraW^I 
oorpuBolea, and isolated grannies, and to an exubeninee of wavy fltn-ons-tiMaMSi^l 
posed in a longitudinal direction. It was very evident that many of the nerv8>-1^^|^^| 
had been replaced by this tisane, and that at certain spntn or tracts, which werd' QUS^H 
transparent than others, especially along the sides ot the posterior median fiHBlli8[^| 
they had wholly disappeared. Corpora nmylacea, also, were thickly interspAIM^H 
through the same colanics, particularly near the central lice. . -.-JIH 

' The estremities of the posterior horns contained an ahundonce of isolA^^H 
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kit is welt known tliat two diBtinct forms of. chronic or sub-acute iB- 
■Itnmation m^y affect, t)ie caiitentB of the spioal canal as the results of 
Kjuryor of idiopathic disease, tIz, inflammation of the membranes, aud 
pflammation of the cord itself. 

Lin spinal meningitis the usual signs of inflammatory action in the form 
P TftBCTilariaation of the membranes is met with. The meningo-racjiid- 
ftn veiuB are turgid with blood, and the Teasels of the pia^maler are 
Knttd much injected, sometimes in patches, at others uniformly so. 
Krous flaid, reddened, and clear, or opaque from the admixture of 

fih, may be found largely effused in the cavity of the arachnoid. 
livier' states that one of the most constant signs of chronic spinal 
Bpningitis is adhesiun between the serous lamina that invests the dura- 
nter and that which coiTceponds to the spinal pia-niater. This he 
Ks hehas often observed, and especially in that form of the disease 
Kioh is developed as the result of a lesion of the vertehrfe. He has 
Ho seen rough cartiiagiooua (flbroid?) laminae developed inthe arach- 
Bid, Lymph also of a pnriform apf eai'ance has often been found under 
me arachnoid, between it and the piu-mater. 

Win distingiiishtng the various pathological appearances presented by 
Ktal cases of chronic spinal meningitis, Ollivier makfs the very im- 
fertant practical remark — the truth of which isfully carried out by a con- 
Keration of the cases relaied in Lectures 11. and lit. — that spina! 
Knipgitis rarely exists withoiit there being at the same time a more or 
KB extensive inflammation of the cerebral meninges ; and hence, he 
KB, arises the difficulty of determining with precision the symptoms 
Kit are special to inflammation of the membranes of the spinal cord. 
■ When myelitis occurs, the inflammation attacking the substance of 
Be cord itsdf, the most usual pathorogical condition met with is 
Rteniiig of its substance, with more or less disorganisation of its tissue. 
Riis softening of tlie cord as a consequence of its inflammation may, 
fecording to Ollivier, occupy very varying extent of its tissue. Some- 
nies the whule thickness of the 'cord is affected at one point, scme- 
BhieB one of the lateral iialvee in a vertical direction is affected ; at 
Hiertimes ic is moat marked in or wholly confined to its anterior or its 
naterior aspect, or the grey central portion may be more affected than 
fiB circumferential part. Then, again, these changes of structure may 
n limited to one part only — to the cervical, the dorsal, or the lum- 
nr. It is very rare indeed that the whole length of the cord is affected. 
Khe most common seat of the inflammatory softening is the lumbar 
Hgion ; nest in order of frequency the cervical. In very chronic cases 
p myelitis, the whole of the nervous substance disappears, and noth- 
Ke but connective tissue is left behind at the part affected. 
■Olltvier makes the important observation, that when myelitis is eon- 
Bptitive to meningitis of the cord, the inflammatory softeuing may 
H coniined to the white substance. 

1 But though softening is the ordinary change that takes place in a 
nrd that has been the seat of chronic inflammation, yet sometimes 
me nervous substance becomes indurated, increased in bulk, more 
BJid than natural, and of a dull white colour, like boiled white of egg, 
Kiis induration of the cord' may coexist with spinal meningitis, with 

fcttnles like those in the coIquihb; and in some seotiona the traneyerHe Qommissure 
Ka Bomewhat damaged by disintegratiim. The anterior comuR were deciiledly 
fe^ei thnn natnml, and Bl'lered. in ahaipe, but no change in structare was obHerved.' 
R3^. Clarke observes that the appeerancBS presented by the cord bore a striking 
Kuiuhlnnc^ in the liiuitnttooH of the lesioa to the nhite substance to what is met 
Kh in Locomotor Ataxy. 
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congestion, and increaHed vaspnlarisation of the membranes. The case 
of the Oount de LorH at (p. 5) is ud inetance of this Jndiirution and 
enlargemeat of the giibatauce of the cord, and others of u similai" 
nature are recorded by Porcal, Oliivier, and Aberc-ranibie. 

It is important to observe, that although spinal meningitiB and 
myelitis are ocoas ion ally met with distinct and separate from each other,' 
yet that they moat frequently co-exist. When existing together, and 
eyen arising from the same cause, they maybe associated with each^ 
other in very varying degrees. In some cases the symptoms of men- 
ingitis, others those of myelitis, are most marked, and after death 
the oharaeterisfcic appearances present a predominance corresponding to 
that assumed by their effects during life. 

I have given but a very brief sketch of the pathological appearanecB 
that are usually met with in spinal meningitis and in myelitis,* as it '" 
not my intention m these Lectures to occupy your attention with s.^ _ 
elaborate enqniry into the pathology of these affections, but rather tW 
consider them in their clinical relations. 

I wish now to direct your attention to the symptoms that are admitted 
by all writers on diseases of the nervous system to ho connected with, 
and dependent upon the pathological conditions that I have just 
detailed to you, and to direct your attention to a comparison between' 
these symptoms and those that are described in the various cases that I 
liave detailed to you as characteristic of ' Concussion of the Spine ' from^ 
slight injuries and general shocks of the body. 

The symptoms that I have detailed at pp. 73 to S'i. arrange them- 
selves m three groups :~ 

Ist. The cerebral symptoms. 

2r|d. The spinal symptoms. 

3rd. Those referable to the limbs. 

In comparing the symptoms of ' Concussion of the Spine ' arising from 
railway and other accidents, as detailed in the cases 1 hare related, with' 
those that are given to and accepted by the Profession as dependent on* 
spinal meningitis and myelitis arising from other causes, I shall confine 
the comparison of my cases to those related by Abercrombie and 
Oliivier. And I do this for two reasons ; first, becanse the works ot 
these writers on diseases of the spinal cord are universally received 
the most graphic and classical on the subject of which they treat in thia 
country and in France ; and, secondly, because their descriptions were 
given to the world before the railway era, and consequently could in nrf 
way have been influenced by accidents occurring as a eoosequence of 
modern modes of locomotion. 

1. With respect to the cerebral symptoms. It will be observed that in 
most of the cases that I have related, there was more or less cerebral 
disturbance or irritation, as indicated by headache, confusion of thought, 
loss of memory, disturbance of the organs of sense, irritability of th* 
eyes and ears, &c. ; — symptoms, in fact, referable to subacute cerebral 
meningitis and arachnitis. 

On this point the statement of Oliivier m most precise and positive. 
He says that it is rare to find inflammation of the spinal membranei 
limited to the vertebral canal, hut that we see at the same time a morfl 
or less intense cerebral meningitis. In the cases that he relates of spimti 
meningitis, he makes frequent reference to these cerebral symptomB— ^ 
states that they often complicate the case so as to render the diagnoaiij 
difficult, especially in the early stages. In the poKt-moriem appearancei 
that he details of patients who have died ot spinal meninoitis, ' " 
describes the morbid conditions met with in the cranium, indicati'' 
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increased vascularity and inflammation of the arachnoid. This com- 
plication of cerebral with spinal meningitis is nothing more than we 
should expect. It may arise from two causes: — Either from the head 
having been injured at the same time and in the same way as the spine, 
or as a simple consequence of inflammation running along a continuous 
membrane. In both the fatal cases of meningitis of the spine recorded 
by Abercrombie, evidences of intracranial mischief are described. 

2. The spinal symptoms that occurred in the cases of * Concussion of 
the Spine ' which I have related, consisted briefly of pain at one or more 
points of the spine, greatly increased on pressure, and on movement of 
any kind, so as to occcasion extreme rigidity of the vertebral column. 

Ollivier says that one of the most characteristic signs of spinal 
meningitis is pain in the spine, which is most intense opposite the seat 
of inflammation. This pain is greatly increased by movement of any 
kind, so that the patient, fearing the slightest displacement of the spine, 
preserves it in an absolute state of quiewscence. This pain is usually accom- 
panied by muscular rigidity. It remits, being sometimes much more 
severe than at others, and occasionally it even disappears entirely. 
According to some observers, the pain of spinal meningitis is increased 
by pressure. But the correctness of this observation is doubted by 
Ollivier, who says that in chronic myelitis there is a painful spot in the 
spine where the pain is increased on pressure, and he looks upon this as 
indicative of inflammation of the cord rather than of the membranes. 

3. The third group of symptoms dependent on concussion of the spine 
are those referable to the limbs. They have been described at pp. 77, 
80, and may briefly be stated to consist in painful sensations along the 
course of the nerves, followed by more or less numbness, tingling, and 
creeping ; some loss of motor power affecting one or more of the limbs, 
and giving rise to peculiarity and unsteadiness of gait. No paralysis of 
the sphincters. 

These are the very symptoms that are given by Ollivier and others as 
characteristic of spinal meningitis, but more particularly of myelitis. 

In spinal meningitis, says Ollivier, there is increased sensibility in 
different parts of the limbs, extending along the course of the nerves, and 
augmented by the most superficial pressure. These pains are often at 
first mistaken for rheumatism. There is often also more or less rigidity 
and contraction of the muscles. 

In myelitis the sensibility is at first augmented, but after a time 
becomes lessened, and gives way to various uneasy sensations in the 
limbs, such as formications, a feeling as if the limb was asleep (engour- 
(hssement). These sensations are first experienced in the fingers and 
toes, and thence extend upwards along the limbs. 

These sensations are most complained of in the morning soon after 
leaving bed. They intermit at times, fluctuating in intensity, and in 
the early stages are lessened after exercise, when the patient feels better 
and stronger for a time, but these attempts are followed by an aggravation 
of the symptoms. Some degree of paralysis of movement, of loss of 
motor power, occurs in certain sets of muscles — or in one limb. Thus 
the lower limbs may be singly or successively affected before the upper 
extremities, or vice versd. Occasionally this loss of power assumes a 
hemiplegic form. All this will vary according to the seat and the extent 
of the myelitis. 

There is usually constipation in consequence of loss of power in the 
lower bowel. It is very rare that the bladder is early affected, the 
patient having voluntary control over that organ until the most advanced 
stages of the disease, towards the close of life, when the softening of the 
cord is complete. 
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Ollivievremarlts, that in chronic myelitis patients often complain of a 
sensation as of a corcl tied tightly round the body. 

The gait (deinnrche) of patients affected with chronic myelitis is 
peculiar. It is unsteady, rolling, like that of a partially intoxicated 
man. The foot is raised with difficulty, the toes are sometimes 
depressed and at others they are raised, and the heel drags in walking. 
The body is kept erect and carried somewhat backwards. 

If we take any one Bvmptom that enters into the composition of these 
sariona groups, we shail find that it is more or less common tn various 
forms of disease of the nervous system. But if we compare the groups 
of symptoms tlmt have jiiat been detailed, their progveasive development 
and indeBnite continuance, with those whicb are described by Oilivier 
and other writers of acknowledged aathority on diseases of the nervona 
system, as characteristic of spinal meningitis and myelitis, we shall find 
that they mostly correspond with one another in every particular — so 
closely, indeed, as to leave no doubt that the whole train of nervous phe- 
nomena arising from shakes and jars of or blows on the body, and 
described at pp. 73 to 82 as characteristic of so-called ' Conensaion of 
the Spine,' are in reality dne to chronic inflammation of the spinal 
membranes and cord. The variation in different cases bein^ referable 
partly to whether meningitis or myelitis predominates, and m a great 
ineaaUre to the exaot sitaation and extent of the intra-spinul inflamma- 
tion, and to the degree to which its resulting structural changiis may 
have developed themselves in the membranes or cord. 

We will now proceed briefly to consider the second pathological state 
to which the symptoms of many of these cases of Concussion of the Spine 
from indirect and often slight injnries may be referred — I mean that 
state which is now recognised as Spinal Anremia. And especially the 
ao-called ' Anfemia of the Posterior Columns of the Cord.' 

As has already been stated, this is a condition which we rather recog- 
nise clinically than pathologically, by analogy than by direct posl-mortem 
demonstration, by therapeutical rather than by physiological teats. But 
yet it is a condition that is now fully recognised as probable, in iieu of 
positive evidence, by the best and most modern writers on nervons dis- 
eases, and one the probable existence of which we may accept. 

I have given you the views of Oilivier and Abercrombie on the trne 
pathological state of myel'itis and meningitis. Let me refer yoii to those 
of the moat recent writer on nervous diseases, Hammond, of New York, 
on the subject of Spinal Anemia.' In his work you will find a very 
complete and exhaustive account of the idiopathic forms uf it which in 
many respects closely resemble the traumatic which we are now con- 
sidering. 

The Functional Paralysis or Paresis met with in Spinal Anremia 
is ft very common se'pience of Spinal Concussion. It chiefly affecta 
the lower extremities — one or both — but may be hemiplcgie. There 
ia complete anesthesia involving large tracts of the surface of the 
limbs and body, usually without reference to any diatinet nerves or to 
their anatomical distributions. The skin is cold and pallid. Motor 
power may be completely lost, or it may be diminished or even ab- 
sent in one group of muscles and not in another. Th^re is diminu- 
tion or even complete loss of electric irritability in the affected mus- 
cles. In this condition there are usually some of the more general 
symptoms of hysteria; notably the 'globus' or the emotional state. 
There ia also very commonly either incontineuco or retention of nrine. 
I have known no urine passed for three or four days io such cases, 

« York, 1873. 
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and j^et on introducing a catheter the bladder has been found to 
nontain only perhiips 20 to 24 oimees — a proof that the secretion of 
the kidneys ia arrested as well as the expulsive power of the bladder 
lost. 

In thia Pareaia there is no atrophy or rigidity of niiiscles ; the 
limbs, thongh cold, motioiilesB, and more or less devoid of Hensation, 
do not waste ; and however long the patient lies in bed no bed-sore 
forms. Recovery eventually occurs ; often very rapidly, and possibly 
under the influence of some mental emotion — by the gi-ief of a death", 
by the necesBity for exertion. By these various signs may F 
functional, be diagnosed from true or organic, Paralysis. 
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An.emia of the spinal cord ia that condition which has long been 
recognized by physicians in one of its forms as giving rise to a group of 
symptoms which collectively are known familiarly as constituting the 
disease called " Spinal Irritability," Most commonly the disease stops 
here, but there is another form in which it advances beyond the stage 
of irritation and ent-ers that of paralysis. The symptoms of this condi- 
tion are those of exhaustion, associated, as all conditions of nervous 
esbaustion are apt to be, with neuralgic pains or hypersesthesia, which 
often assumes snch prominence as to overshadow the allied conditions 
of a paralytic character. These symptoms may develop themselves 
suddenly after the receipt of an injury of the spine, more especially in 
persons who by a previous state of weak or ill health are predisposed to 
their occurence, or they may occur more gradually in those whose health 
JB broken down, whose nutrition is impaired, and who consequently 
become antemie as the result of disturbance of the system induced by 
the injury to which they have been subjected. It is a condition that is 
most apt to occnr in the young, more especially in women, under the 
fige of 35, I have, however, seen many unequivocal instances of this 
condition in men, and in individuals of both sexes, several yeui's older 
than this. 

The symptoms of spinal ansemia are as follows : There is always, 
and as the most prominent symptom, considerable pain in the spine. 
The pain in the spinal column is greatly increased by presanre. whether 
superficial or deep ; by flexion, rotation, or downward presanre on the 
apine. It is augmented by pressing deeply into the inter-verLebrnl 
flpaces on either side of the spine, and by the application of a hot 
■aponge. The pain is not much, if at all, complained of when the body 
lift at rest, or when the back is not pressed upon. It is more of the na- 
ture of tenderness on pressure than of actual permanent pain. Tliis 
tenderness may be limited to one spot in the spine, and if so, is usually 
Seated m the cervico-dorsal region. It may occupy several points, or it 
may extend over the whole vertebral column. It is always associated, 
■when traumatic — and I am only speaking now of spinal ansemia, the 
result of injury — with cutaneous hyperfesthesia, often of a very intense 
character, ditfuded *iotc or less extensively over the posterior part of 
the back, usually as far as the lateral median lines. In fact it corre- 
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sponds exactly to tlio distribution of the superficial branches of tlio, 
posterior primary divisious of tlie dorao-spinal nervea. This hypertea- 
theaia is often so intense that the mere approach of the finger will occa- 
sion involuntary shrinking on the part of the patient, that, it would. 
almost appear as if the dress rather than the skin wore the seat of tho 
exalteil sensibility. But intense as ib may be, when the patient's atten- 
tion ia fixed on the approach of the anrgeon'a finger, yet if his mind is 
occupied by having hia thoughts directed to other matters, the hand 
may be placed upon the back and carried down the spine withont the 
aligbteat eign of suffefing. It is much the same with movements of the 
liodj. If the surgeon flexes or rotates the spine, in order to teat ilia 
esistence of pain, the patient will cry out, writhe with agony, and com- 
plain loudly of the torture ioSieted upon him ; hut if his attention is 
otherwise engaged he will rise off the coueh on which he is lying, stoop, 
dress and undress himself without the slightest sign of suSering. This, 
which often throws sospieion on the boimfides of tho patient, must not, 
for reasons that will be given in the Lecture on Diagnosis, he taken as 
an evidence of malingering. That he does suffer pain when hia atten- 
tion is directed to the part that is touched or moved there can be no. 
doubt ; that this pain is not permanent, or that it diaa^ipeara when his 
attention 13 actively engaged elsewhere, and ia as mnch dependent on 
the patient's mental condition aa upon the state of the spinal cord, ia 
equally certain. 

In the more intense cases of aufemia of the spinal cord there ia pa- 
ralysis, more or less complete, of sensation, and often quite complete of 
motion in tho lower extremities. Below a certain level in tho dorao- 
lumbar region, in the greater part, if not in the whole, the nervous 
system appears to be completely exhausted, and its action almoat 
entirely auspended. It ia equally incapable of receiving and of 
transmitting impressions. The legs and feet are cold ; there ia no, 
reflex sensibility or movement in them ; they are not susceptible to the 
electric stimulus, either as regards muscular irritabiUty or cutaneona 
sensihility. They are, of course, utterly unable to support the patient. 
The knees bend under him in a flaccid manner if an attempt is made to 
place him on hia feet, and the legs fall heavily and lifelessly on the bed 
when raised from it. But notwithstanding all this local nervous ex- 
haustion, it will be found that the sphincteis are not paralysed, and 
the general health though enfeebled may be fairly good. The intelli- 
gence is usually perfect, though the bram and the cyea easily become 
fatigued, and the patient is thus etjualiy incapable of sustained intel- 
lectual effort, or of continuous reading. The condition in fact is one 
of complete exhaustion of the spinal system below a certain level, that 
level usually corresponding with a line drawn round the body from the 
tenth dorsal vertehra. Tho condition of the inferior divisions of the' 
cord, and of the nerrea of the lower extremities in spinal anreraia, very 
closely resembles the perversion and suspension of functions met with 
in certain of the sensoi-y nervea in the exhaustion of cerebral aniemia,. 
The impairment of vision amounting at last to complete amaurosis, the 
tinnitus aurium going on to deafness of one or both ears after pro- 
longed lactation and profuse hEemorrhages, are of thia kind. Purely 
functional conditions dependent on the affected nerve being incapable 
alike of the reception and the transmission of sensory impressiona. 

As I have already remarked, this condition, which we call ansemiH 
of the cord, ia scarcely a pathological one. It is never fatal, and 
hence no opportunity has been afforded to pathologists of examining 
the condition of the parts after death. It is rathor by clinical infer- 
ence than by positive pathological observation that such a state can bo 
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termed one of anaemia ; and in this uncertainty as to its true pathology, 
it may perhaps scarcely be desirable to attempt to give an explanation 
of the method by. which such a condition of the cord is brought about. 
Whether it is by a concussion or vibratory jar in consequence of which 
its molecular condition is so disturbed that its functions become for a 
time perverted or suspended, or whether, as may not improbably be 
the case, the primary lesion has been inflicted upon the sympathetic 
system of nerves, in consequence of which the vascular supply to the 
cord may have become interfered with, and the symptoms that have 
just been described have directly resulted from a diminution of arterial 
blood transmitted to it, as the result of the disturbance of the vaso- 
motor action of the sympathetic is uncertain. That the sympathetic is 
disturbed in many of these cases would appear to be probable, from the 
fact that this so-called spinal anaemia is frequently associated with 
derangement of function of the abdominal or thoracic organs, as shown 
by palpitations, vomitings, &c. 

We will now proceed to the consideration of a condition of the 
nervous system that occasionally occurs as a result of spinal concussion, 
which appears in its clinical history, in its symptoms, and probably in 
its pathology, closely allied to anaemia of the cord, and which for want 
of a better name we are apt to call ** Hysteria,'' that word which serves 
ii8 a cloak to ignorance, and which simply means a group of symptoms 
all subjective and each one separately common to many morbid states. 

But before proceeding to speak of hysteria as a result of concussion of 
the spine, let me say a few words about the different varieties of ner- 
vous shock, leading up to complete unconsciousness, that* may result 
from these accidents. 

It is important to observe that a serious accident may give rise to two 
distinct forms of nervous shock, which may be sufficiently severe to 
occasion complete unconsciousness. The first is mental or moral, and 
the second purely physical. These forms of ** shock " may be developed 
separately, or they may co-exist. It is most important, not only so far 
as a prognosis of the patient's future state, but also so far as the recog- 
nition of his immediate condition is concerned, to diagnose between 
these two, and if co-existing to assign to each its proper importance. 

The mental or moral form of unconsciousness may occur without the 
infliction of any physical injury, blow, or direct violence to the head or 
spine. It IS commonly met with in persons who' have been exposed to 
comparatively trifling degrees of violence, who have suffered nothing 
more than a general shock or concussion of the system. It is probably 
dependent m a great measure upon the influence of fear ; it partakes 
more of the character of syncope than of the true concussion of the 
brain, or of that extreme depression of the system that is consequent 
upon the infliction of a severe physical shock. It is never followed by 
those secondary effects that are so commonly met with after a shock has 
been inflicted by a direct injury to the head, spine, or, indeed, to the 
body generally. If it is followed by any after symptoms, these are 
usuatlly of an emotional and possibly of an hysterical character. It will 
be found that as the patient recovers from the immediate and primary 
depression of the shock, he, or more frequently she, becomes greatly 
agitated, nervous, or truly hysterical, often manifesting great excite- 
ment, and being soothed and pacified with difficulty. This form of 
shock, even though it be attended by unconsciousness, is not followed 
by those after phenomena indicative of real or organic lesions of the 
brain, the cord, and their membranes, which so commonly result from 
physical shock. It is this condition that is so apt to lead to an enao- 
tional state, which, for want of a better term, may be called hysteria. 



92 LECTURE VIII.^ON SPINAL ANEMIA, El 

This mental state ia one mueli more freqnently met with amongst 
women than men ; but in men it ia occasionally found as one of the 
sequelffi of railwaj injuries. I say of railway injuries, becairse it is the 
rarest thing possible to meet with it after accidents of any other kind. 
During a hospital practice of thirty years I can searcelv recall to mind a 
single case in which the emotional or hysterical state that I am about to 
describe has been met with after, or as a conseqnence of, any of the 
ordinary accidents of civil life. But I have seen many instances of it 
after railway concuaaions. Is this due to the frantic terror which often 
seizes npon the sutferers from railway collisions, or is it due to some 
peculiarity in the accident, some Tibratory thrill transmitted through 
the nervous system by the peculiarity of the accident? I am disposed 
to think that terror has mach to do with its production. It must be 
remembered that railway accidents have this pecnliarity, that they come 
upon the sufferers inatantaneously without warning, or with but a few 
seconds for preparation, and that the utter helplessness of a human be- 
ing in the midst ot the great masses in motion renders these accidents 
peculiarly terrible. In most ordinary accidents, as in a carriage acci- 
dent from a rnnaway horse, the sufferer has a few minutes to prepare, 
is enabled to collect his energies in order to make an effort to save him- 
self, and does not fool the utter hopelessness of bis condition in bis 
struggle for life and safety. The crash and confusion, the nnoertainty 
attendant on a railway collision, the ahrieks of the sufferers, possibly 
the sight of the victims of the catastrophe, prodnce a mental impression 
of a far deeper and more vivid character than is occasioned bv the more 
ordinary accidents of civil life. Hence, I think, the greater degree of 
mental shock that accompanies them, and of the hysterical state that is 
apt to be induced by them. 

The symptoms indicative of this emotional or hysterical condition are 
as follows :— The patient, after having been subjected to the disturbing 
influences of a railway accident, by which he has become greatly alarmed 
and agitated, bat in which he' has not received any direct Or serious 
physical injury, may, for a few hours, or even for a day or so, possibly 
go about his uusinesa, but in a ooustrainod and unnatural manner, be- 
fore the emotional symptoma develop themselves. These then mimifest 
themselves usually in the first instance by a violent fit of sobbing and 
weeping. He becomes alternately irritable and moroae in character, 
emotional to a high degree, so that he burata into teara, aobs if spoken 
to, especially in a kind manner, and at other times btjcomea irascible, 
and even threatens his family and those around him with violence. Ho 
becomes utterly nnfitted for business or for the ordinary duties of life. 
Notwitlistanding these nervous symptoms, his digestive organs do their 
duty naturally and well, and his various functions are healthily per- 
formed. Ho does not lose flesh, bat he has a despondent and haggard 
look of coantenance. It ia alike impossible to reason with him or 
to console him. He nurses his symptoms, and dwells upon his 
sufferings, his losses, and his wrongs. If he has been struck on any 
part of the body, this will usually become the seat of pain. This pain 
is diffused ; does not affect the anatomical course oi any particular 
nerve, and consists, in a great measure, of skin-tenderuess. It is 
usually the spine that is thus complained of ; and although the patient *" 
snffers pain, which he describes in exaggerated langnage as of the most 
agonising and excruciating character, when lightly touched, not only 
over the vertebral column itself, but on almost any part of the skin of 
the back, be will move freely, walk about, get up and sit down, dress 
and undress himself, without such restrictions of his movements aa 
would neccsaarily ariao from the suffering that is the result of organic 
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disease. There is an obvious want of consistence between the freedom 
of his movements und the pain that is complained of on pressnre on the 
affected part. So sensitive does he become to the touch that as soon as 
the surgeon lays his finger upon his coat, before the skin could have 
been impreesed, ho will start away as if he had been seriously hurt, and 
in some cases even he becomes nervous and excited if any person stands 
behind him. There is, in fact, that nnconecious eKaggerntion of symp- 
toms, and especially of pain, which is cummon to all hysterical people,. 
that simulation or nervous mimicry of real disease whicli lias been so 
well described by Brodie and by Pi^et. This state of things will last 
indefinitely without any very material change. There may be daily or 
weekly fluctuations, but the jiatient neither gets materially better nor 
worse. This state will continue, indeed, as long as the mind is im- 
pressed by the prospect of impending litigation. When once that has 
been removed, recovery, provided there be no organic complication, will 
take place bo rapidly as to lead to the suspicion that the whole of the 
sufferings were purposely simulated, and that the patient was a malin- 
gerer. This conclusion may possibly be correct in some cases, but in 
others it is certainly unjust. Anxiety of mind has much to do with the 
development of the symptoms that I have just been mentioning. They 
arise in the first instance from the agony of fear into which some indi- 
viduals are thrown on the occurrence of any great catastrophe. It is 
not given to everyone to be able to preserve calmness of mind in the 
midst of the crash and confusion of a railway collision, though it be not 
of the most serious nature ; it is not given to everyone to be one of - 
those whom sifrarliis illabalur orbis, impavidnm ferie?it ritiiKB. 

This state is maintained by anxieties connected with the collapse of 
bnsiness, and possibly of impending pecuniary difficulties occasioned by 
the forced relinquishment of work consequent upon the injury that the 
patieut has sustained, and it is continued indebnitely by the harass of 
mind consequent on the litigation in which the snfferer becomes in- 
volved in prosecuting his claim for compensation. These anxieties once 
removed, the mental tone speedily becomes restored, that power of self- 
control which has been lost is regained, and the emotional condition 
and its concomitant phenomena, which are conse(|uent upon a temporary 
suspension of the power of will, speedily disappear. 

It is far too common a practice to treat this state either as being under 
the patient's control, or as being a condition of no material moment, 
inasmuch as it does not arise from permanent organic injury or dis- 
ease. It is iinjust. as well as irrational, to treat the condition as one of 
little moment. It is true that we are apt to speak lightly of hysteria in 
Tromen. But in reality even in their ease it ]b often a most formidable 
as well-as intractable disease. We only know it by its effects. We use 
the term ' hysteria' to hide our ignorance of what this coudition really 
consists. To me, I confess, the sight of a man of middle age, pre- 
viously strong and healthy, active in his business and in all the relations 
of life, suddenly rendered ' hysterical,' not merely for a few hours or 
days, by some sudden and overwhelming calamity tliat may for the time 
break down liis mental vigour, but continuously so, for nionths aud 
■flven years, is a most melaucholy spectacle, and is a condition that cer- 
tainly to my mind is an evidence of the infliction in some way of a seri- 
OUH, and, for the time, disorganising injury of the nervous system, 
'though, happily, that injury is not in general of a permanent nature, or 
[jattended by organic changes. 

This emotional or hysterical state not unfrequently occurs as an inde- 
pendent affection, without any concomitant complication, yet cases every 
.DOW and then occur in which there ia real, possibly permanent and 
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larly in men, the diagnosis is by no means easy. In such cases the 
emotional state alternating with fits of irritability and of hypochondria- 
sis closely resembles the early stages of cerebral softening. Bat the 
diagnosis may usually be effected by attention to this point, viz. : 
whether the symptoms have developed early after the accident and to 
their full extent, or have come on slowly and progressively at a late 
period. If early and fully, it is obvious that time would not have beea 
sufficient for the development of cerebral softeninsf. If slowly and pro- 
gressively, and if dependent on this condition, otlier and unmistakable 
signs of mental decadence or of paralysis will soon show themselves, and 
time will certainly clear up all doubt on the diagnosis. 

The hypochondriasis of oxaluria and the peculiar nervous state asso- 
ciated with that condition have many points of resemblance to hysterical 
shock ; and indeed it is quite possible that oxaluria may be occasioned 
by the mental anxiety and depression consequent on a railway injury. 
In all cases of doubt the microscopical examination of the urine will at 
once solve the difficulty as to the diagnosis, though it does not deter- 
mine whether the oxaluria be the cause or the consequence of the ner- 
vous depression with which it is associated. In primary oxaluria, how- 
ever, I am not aware of diffused hyperaesthesia being a permanent 
symptom as it is in most cases of hysterical shock. . j 

Unconsciousfiess, insensibility, stupor, or syncope frequently occur in 1 
connection with concussion of the spine and shocks to the nervous sjB** 
tem in railway and otlier accidents. It is impossible to overrate the ; J 
importance of the production of unconsciousness by and at the moment ] 
of the occurrence of the accident. It is of itself, and irrespective ot ,'^ 
any other condition, the evidence of the infliction of a severe shopk ] 
upon the brain, even though no blow has been inflicted upon the head^^ ? 
and the violence has only consisted in a general concussion or jar of the 
whole body. If the brain be in any way concussed to such an extent as , 
to become unconscious of surrounding conditions and of all external' 
influences, an immediate or primary impression of the most serions » 
character must have been inflicted upon it, and any after or secondary.' ; 
consequence may become possible. No after consequence, indeed, cant 
possibly be so serious as is that immediate annihilation of all sense 
and consciousness on the receipt of the injury, which is manifested by 
the sudden production of insensibility. The commotion that the brain - 
substance sustains at the moment that the patient is stunned may.' lead ' 
to changes that may eventually result in the worst possible forms of ) 
organic disease, paralysis, epilepsy, or cerebral softening. But for the 
unconsciousness to be of full and grave clinical value it must be immedi- 
ate ; it must be contemporaneous with the receipt of the injury ; it \ 
must be the direct and instantaneous effect of the physical shock that ' 
the brain has sustained directly by a blow on the head, or indirectly byA. 
general concussion of the body transmitted to it. It is only under tnmr i, 
circumstances that »t is of the nature of true concussion of the brain* - 
and that it is really grave. This kind of unconsciousness, which is 
physical in its cause, and may bcf ull of importance in its results, has, I 
believe., always this peculiarity, that on the sufferer regaining his con- . 
sciousness there will be found to be a loss of recollection of something) ^ 
if not of all that is connected with the accident. The memory will U» ■ 
perfect up to one point ; but then there will be a gap which the patieiil ' 
cannot possibly fill up ; there may even be loss of memory (and this does ' 
not unfrequently occur) of some of the circumstances that immediate^ * 
preceded the infliction of the injury. Thus, for instance, a driver ^S 
remember his horses running away, but he will not recollect how he ifin 
thrown from the coach- box, an event which necessarily occurred, befc^ 
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atnick his head upon the ground, and thus was rendered nncon- 

This loss of memory of events immediately aiitecedeut to, as 

' those aetually connected ivitli, llie infliction of the injury, is a 

'Mi;irkab1e cii-cumstance, and may be taken as a positive proof that 

. I u-^iibstance has sustained a seyere commotion or phyBical lesion. 

.1.11 of memory is broken iibrupEly at some occurrence often of a 

liviiil ehai'iicter antecedent to llie accident, and the gap left can 

!"■ filled up by any mental effort on the part of the patient. 

ilicre la another kind of unconsciousueaa of a totally different 

tur : this is the emotional, not phyeical, form of insensibility. 

s form of nnconsciouaness partakes more of the character of syncope 

^of sbock. It differs from the true physical stunning in this, that 

. K not usually occnr at the moment of the accident, but generally 

iefliately afterwards. It arises from shock to the mind, and not 

Q, jthysical lesion of the brain structure. It is the resuk of terror, of 

Tflrror of the situation, of the painful sights witnessed, ijossibly of 

jfflin aiTffered by thij patient from the infliction of some wound. 

Ib form of syncopal unconsciousness differs from physical insensibility 

ionly in not being immediate, and in occurring a few moments after 

H«ccideut. but especially in not being followed by the obliteration of 

L^collection of the event. Indeed tne concomitant circumstances of 

)ce)dent which has occasioned it are nsually most strongly, minute- 

1 indelibly impressed on the memory. It is of the character of 

[^ or faint rather than of brann shock, and leaves no after conse- 

ices of a serious character. 



LECTURE IX. 



tl^B COMPLICATIONS OF CONCUSSION OF THE SPINE, AND ON THE 
ITFLUEMCK OF INJL'RY OF THE PKRIPHERY OF NERVES ON THE 
WTRAL PORTIONS OF NERVOUS SYSTEM. 

5BSPENDENTI.Y of tliose lesjons which are more especiaUy referable 
R nervous system and the organs of sense, there are several compli- 
"^ which are specially apt to occur in cases of coneusaion of the 
These complications often aasnine a very prominent character, 
[tend to divert attention from the real and primary injury of the 
fvouB system. 

These complications eonaiat of sacrodynia, vomiting, discharge of 
I lilood from the howela, laceration of mucous membrane of rectum, 
I mucous desquamation from colon and rectum, suppression, retention, 
I and incontinence of urine, hematuria, diabetes, and phlebitic throm- 
] bgEiB. We shall consider them briefly and solely as complications of the 
indition I am now describing. In addition to them I shall say a few 
Bou the effects of peripheral injuries of nerves on the nervous 

Vdynin. — Severe blows on the sacral, gluteal, and lower lumbar 

i frequently occasion concussion of the spinal cord, and even of 

KtlirBin. liven though the symptoms of concnasion of the nervous 

se from more direct injury of the spine or head, yet in the 

lent that causes them the sacro-lumbar region may be violently 

mek. This ia very frequently the case in railway collisious, where the 

tfferer is thrown forwards and then jumped backwards against the hard 

tents or unstufled partitions of second and third class carriages. The 
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effect of ench Wowa or bumps as those is to develop a class of sympfcoias 
that may exist indcpendontly of those of spinal conciiaaion, or that may 
be associated with them, and by this association not onlv very materially 
to complicate the diagnosis of the case, but to add greatly to tho' 
patient's sufferings and disabilities. 

Thia group of symptoms, to which I give the name of Sncrodynia, are 
as follows : Soon, bnt not necessarily immediately, after the accident 
the patient feeia a diffused pain over the whole of the sacral and sacro- 
lambar regions. It is usually most intense over the sacrum, and more 
especially over the sacro-iliac syuchondrosis ; but it is by no means con- 
fined to this part. It extends upwards aa high as the fourth or even thn 
third lumbar vertebra, and laterally perhaps to within an Inch or two 
behind the trochanters. But the sacrum is the focus of jgreatest in-. 
tensity. When the sacro-iliac junction also is the seat of suffering, it is 
in the majority of. cases the left one. Over the whole of this reeion 
there is tenderness on pressure, and the pain is greatly inoreasea by 
niovements of all kinds. There is no noctutnal e.xacerhaiion. Thero 
ia no external sign of injury, in the way of swelling, heat, or discolora- 
tion. The patient cannot hold himself erect wiibout an increase of the 
pain, hence he has a tendency to stoop slightly forwards, and perhaps to 
incline to one side. Advancing the lower extremities increases the pain 
greatly, the patient therefore walks with difficulty, takes short stlsps, 
leans on a stick, and when one side is more painful than the other* ■ 
drags the leg on that side, Aa I ha^^fe already said, the left side is more 
commonly the one that is most painful, hence it is that the left leg is so 
frequently ' dragged ' in these cases. The greater frequency and the 
greater degree of sacrodynia on the left side than on the right, and the 
consequent drag of the left leg, are very notable circumstances. They 
occur in at least three-fonrths of ail the cases. The only explanation 
that I can give of it ia this. In a railway collision, when a person is 
thrown forwarda he naturally thrusts out his right hand more than the 
left, in order to save himself, and to clutch at some object for support. 
In doing so he turns the whole of the right side forwards, and when 
thrown back again on to the seat or partition in the rebound of the car- 
riage, he strikes first, and with greatest violence, the left side of the 
pelvis, which ia slightly rotated backwards. 

The duration of these symptoms is very prolonged. When once they 
have fairly set in, they will last for many months, often for a year or 

This condition is a very serions one. not on account of any danger to 
life or limb, but owing to the pain in standing and moving incapacitat- 
ing the sufferer for all active exercise and exertion, and thus materially 
i-estricting the enjoyment and usefulness of life. 

In its pathology sacrodynia seems to resemble coccydynia, as it does, 
indeed in its symptoms and duration. The pain does not follow the 
anatomical coiirae of any nerve, and cannot therefore be referred to the 
class of neuralgiaa. It appears to be the result of direct bruising of the 
extensive planes of aponenrotic and fascial structures in this region," 
with sprain of the various ligamentous structures there mot with. The 
aacro- vertebral, tho ilio lumbar, tlie sacro-iliac, and the great sacro- 
aciatic ligaments may all be more or leas strained in the bumps, twists, 
and wrenches to which the pelvia and lower pwrt of the spine are sub- 
jected in the accidents under consideration. And according as the vio- 
lence faJla more or less directly on one or other of those ligaments, so . 
the patient will suffer more or less in the parts where it is situated. 
The long duration of the pain in these cases of sacrodynia is just what 
we find in all cases of ligamentous strain elsewhere. 
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inga often of a very marked character every few minutes, not only of the 
side of the face, but of the muacfes gunplied by the spinal acccaaory, so 
that the head is jerked downwards, and to thf sides. 

This unilateral clonic spaem of these nerves is not unfrofjiieiitly the 
precursor of epilepsy or of hemiplegia. 

I have seen cases of concussion of the spine with no external sign of 
injury, and few, if any, serious symptoms in the early stages, gradually 
go on through a, long aeries of progressive developments, extending 
through many months, to clonic spaam of the muscles supplied by the 



the head, pressing upon a tender spot m the cervical apine, exercising 
preasiiro with the finger over the suboccipital or Bupra-acapnlar nerves, 
and terminate at last in creeping paralysis of the leg, short but fre- 
quently recurring epileptiform seizures and hemiplegia. 

The fifth pair if nerves as a whole, or in any of tbeir branches, ap- 
pears to be remarkably free from paralytic aifections. I have never seen 
anesthesia of the face as a consequence of general nervous shock, or as 
a sequence and compl f p 1 ssion. The only condition 

approaching to paraly f yba h f the fifth that I have had occa- 
sion to observe has b n n ml f th teeth on one side, sometimes 
■ 1 the upper, at other 



always been a direct bl 
and immediate, though 
of the fifth is equally n 
Syphilis. — The (ju t 
arise from syphilitic d 
rather than from c 



I w J w But in these cases there has 
tl f nd the numbness was primary 

n y persistent. Hyperses thesis 



t how far the symptoms may 
or cord or Ihoir meninges 
s centres. 



f tl 
f th 

eral instances of this not only after railway collisiona, but in accidents 
in a gymnasium, by the overturning of a carriage, &c. 

When the patient is actually suffering from the more advanced forms 
of constitutional syphilis, the difficulty in the diagnosis, and in the de- 
gree of relation that the symptoms bear to syphilis, or to injury, may be 
very great. The error must not be committed of looking at the paraly- 
sis aa necessarily the result of syphilitic disease of the cord or its mem- 
branes merely because it co. exists with manifestations of constitutional 
syphilis. The paralysis of a syphilitic patient may be traumatic, and 
not in any way connected with or dependent on the speciflc taint in the 
system. Careful attention to the history of the case and the mode of 
progression of the symptoms may do much to unravel the tangle of this 
complication ; but there are two or three points that deaervc special 
conaideration. Thna the ptosis strabiamns and double vision which are 
so common in the syphilitic forma of brain disease are very rare after 
spinal coneuaaion. Thus also the comparatively eai'ly occurrence of 
epileptiform or comatose symptoms in the apecific constitutional diaeaae ■ 
should be noted. In concussion of the apine also there will be spinal 
tenderness and pain in movement of a marked character, which does not 
occur in syphilitic disease. 

The following caaa will illustrate some of these points : — 
Cass 43. FaU in Gi/mnasium — Blow on Back — Sloio Development of 
Spinal Symptoms— Constitutional Si/phiHs^Wcre Syniptoms due to In- 
jury or Syptiilis ? — An officer, aged a?, fell whilst ' playing tricks' with 
a companion in a gymnasium, and was struck in the middle of the back. 
He suffered a good deal at the time, was laid up for a week, and grad- 
ually got about so as to bo as active as before. Ho contracted syphilis, 
and had secondary symptoms. Two years and a half after the accident 
he began to drag the right leg, which became wasted, was cold and 
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^^ratimb ; his eight became uSected ; there was eiternal Htr»!)iemuE of the, 
^BBfreye and doutile vision ; ho had some Eculy syphilides occamaiially 
^B«piiearing on the body ; the right leg was found on measurement to be 
rather more than half an inch smaller than tiie left ; there was no spinal 
pain or tenderness on pressure of any part of the vertebral column. 
AVere these symptoms i-efenible to the accident or to the constitutional 
syphilis? The history of the case, the lengthened interval between the 
fiill and the paralytic symptoms, the existence of sei'ondaries, the ab- 
sence of all signs of spinal irritation, and the etnibiemua, all pointed to 
eyphilis as their cause. He was treated witti large doses of iodide of 
potassium, iron, and with galvanism, and made a good recovery. 

Extreme cardiac debility is a very freqiient comjili cation of spinal 

concussion. The heart's action is estremely feeble, the sounds faint 

and distant, the pulse weak and compressible, and the patient liable to 

attacks of cardiac syncojie. This condition often lasts many months, 

and may possibly become permanent. It is a ijnEstion for investigation 

whether it results from direct sliock to the heart through the cardiac 

^ijerves, or whether it is occasioned moi-e indirectly by the injiiry that 

^Ettay possibly have been sustained by the sympathetic. I have more 

^^Bltm once observed great dilTerence in the size of the puke in the two 

^^Vrists as a secondary effect of spinal concnasion, and probably of impti- 

^^MtioD of the sympathetic. 

^^K The nejit complication to which I wish to direct attention is vomiting. 
^^now vomiting in such cases may be of two kinds : there is the ordinary 
^^Eimiting that occiira on recovery from concussion of the bram from any 
^HpttBS, and which tends so materially by driving the blood to the head 
^^B; restore consciousness. But there is another Kind of vomiting which 
^^H ^t to occur in a more continuous manner as a consequence of concus- 
^^M>D of the upper part of the cervical spine. The characteristics of this 
^^nmiting are, that it continues for weeks or months, that the contents 
^^K the stomach are ejected without force or strain, that they consist 
^^Hiefly of masticated food that has undergone but little change, and 
^^|ut m consequence of the persistence of this condition the patient's 
^^Kalth and strength become greatly wasted. The following case will 
^^Hofitrate this point. 

^^MfCaae 44. Blow on Cervical Spine — Long-conttnued Vomiting — Partial 
^^HimJ^st^. — G. D., a man about 'i7 years of age, met with an accident 
^^B>a railway collision, in the early part of April, 1867, in which he was 
^^KobAbly struck across the nape of the nock. For ten days he was eon- 
^^Jmd to his bed, suffering severely from pain in- the upper part of the 
^^K^k. Mr. Gisborne, of Derby, who saw him, states that at this time 
^^^b was pallid, looked anxious, complained of pain in the back of the 
^^Blad ; w^ restless at night, and had constant sickness after taking 
^^B|td, whether fluid or solid. Kis pulse was slow, his breathing op- 
^^Beaaed from a sense of suffocation, accompanied by very uneomfoi-ta- 
^^Mtmneations about his heart. The patient made little improvement, 
^^Hpd was brought up to London, where I saw him on May 13. I found 
^^HcQ looking thin, pale, and anxious. He stated that he had not had a 
^^B^'s healtli or freedom from pain and distress since Iho time of the 
^^Bcident. He complained chiefly of pain in the hack of the head. 
^Hniepain was increased by moving the head to and fro, by rotating it, 
^^^bd by pressing it down on the spine. It occurred at the moment of 
^^He accident, when he felt a shoA as if he had received a blow from a 
^^Bedffe- hammer, which was immediately followed by a severe pain shoot- 
^^H^ down to the region of the heart, and by an attack of vomiting. Mr. 
^^IpuiB, of Derby, under whose care the patient had been, confirmed the 
^^B^dimti he gave of himself. Vomiting had coutinaed d'i).\.V'i ^^ii^t ^toe.^ 
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the accident, in fac^ lie Tomitod several times in the course of each day, 
und hod done so up to the timo of. my seeing him. Tlie breathing bud 
also been affected, being shallow, punting, and oppressed. When be 
received the blow, he bad a sense of suffocation, and gi'eat oppreaeiou 
about the region of the heart. I saw <i. D. again on November 6, I 
found him worse in certain material respects. The vomiting continued, 
and he complained much of pain in the back of the head ; but in addi- 
tion to this he had partial paralysis of the right arm and leg. The arm 
wa3 numb, with a feeling of tingling tliroiigbout it, but more particu- 
larly along the course of the ulnar nerve. The fingers were contracted, 
lie had a aiQictilty in opening them, and the grasp of the hand was ex- 
tremely weak. The rigbt leg was weak, numh, and cold. On measur- 
ing it, I found that in the middle of the thigh it was one inch less in 
circumference tban the left one on a corresponding line, and that the 
right calf was five-oightha of an inch smaller than the left, showing 
clearly that the nutrition of the limb had been affected. On enquiring 
into tlie particulars of these new symptoms, I learned from Mr. Evans 
tbat the patient had had a ' fit ' on June i(!, and that on his recovery 
ivma a state of unconsciousness the symptoms of paralysis had manifest- 
ed themselves. 

On December 6, I again saw G. D. , in consultation with Dr. Rey- 
nolds. At this time we found that there were twitchings in the muscles 
of the riglit limbs, that the loss of power in tbem had been progressive, 
and that although the vomiting had been Itss fri.'<jiient, the paralytic 
symptoms had appeared to increase. The patient was tjiinner, more 
haggard and worn in appearance, than at his last visit. It is important 
to note that I had frequent opportunities of observing the vomited mat- 
ters ; they were perfectly sweet in odour ; there was no bite or acid, or 
glairy mucus about them, no appearance, in fact, of disease. Thoy 
seemed to consist simply of partially digested food. It would appear 
from the symptoms of vomiting, suffocation, and oppression about the 
chest, that the patient had received an injury somewhere about the 
origin of the pneumo-gastric nerve in the course of the respiratory tract, 
and indeed, the pain tbat he suffered at the back of the head would in- 
dicate that this was the seat of his disease. He was put under treatment 
consisting of rest, active counter-irritation by repeated blistering, and 
small doses of calomel. The case came to trial, and so far aa all com- 
pensation claims were concerned, they were favourably adjusted, and 
the patient improved, hut Tery slowly. On January 19, ISTl, nearly 
four years after the injury, i>r. Evans wrote to me that G. D. still 
suffered from pain at the hack of the head, aggravated at times. When 
very bad, ho became sick and vomited as before, but these attacks were 
less frequent tiian they used to be. The paralytic affection of the right 
leg and arm had improved ; he conld now nse these limbs more freely, 
and could hear a moderate amount of exercise. There was also a de- 
cided improvement in the muscular development in the limbs, and the 
measurement of the two legs was equal ; but he suffered from want of 
sleep, and was at times much depressed in spirits. Although his im- 
provement had been considerable, it la evident that at this period it was 
far from complete. 

Another symptom closely allied to vomiting is Hiccough, which, 
though less serious, ia often very distressing and painful. 

Intestinal Cmnplications. —In consequence of the strain to which tho 
body is subjected, considerable intestinal disturbance not unfreqnently 
takes place, and occasionally this will be followed by copious evacuations 
of tjlood per anum, continuing through a period of many months. In 
one case which I attended with Mr. E. Dunn, these bloodv stools con- 
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Eir nearly a twelvemonth. They are altogether unconnected 
lorrhoids, iind usually consist of dark, eemi-coiigulated blood. 
I, Ane eyacuation is accompanied by a good deal of faintnesa. 

In other cases again, one of the most marked symptoms conaiats of a 

copious discharge of intestinal mucus in large Bhreds and flakes, and in 

I^TiJry considerable quantity. It would appear as if the shock had in some 

^^^aj damaged, possibly lacerated or inflamed, the mucous membrane of 

^^pie colon. This condition was very strongly marked in the following 

^K Case 45. Shoe/,: from Fall— Laceration of Mucous Membrane of Hec- 
^|WM — CdUt'iH— Epithelial Desguatnnllon.—Uisa VV. was injured in Feb- 
^^Riary 1868, by falling heavily upon the ground in consequeuce of put- 
^^eng her foot into a hole m a door-mat in the waiting-room of the rail- 
^^ray station at Spalding,' She was a woman of active habits, a danc- 
jng-mistress by profeaaion. She was seen by Sir Cordy Burrows and 
Dr. Taaffe. of Brighton, who referred her to me. At the time of our 
examination we found that she waj suffering from a concussion of her 
spine and a shock to her general nervous system, and that she had in 
addition some injury to the lower bowel. This proved on examination 
to be a longitudinal flaaure of the mucous memoranc at the posterior 
part of the anus and lower part of the rectum. She had suffered since 
the time of the accident from constant pain in the back, confusion of 
thought, numbness in her limbs, and a feeling iia if cold water were 
running down iiet back ; a sensation of being grasped on both sides of 
"•ke pelvis ; a sense of constriction as if by a tightened cord round her 
"idomen, and also' round the chest, Just below the breasts. She 
^Sered great pain in the abdomen when the bowels were moved, and 
pbout June 4 ahe noticed that ahe was passing shreds with the faeces, 
_lrieh on microscopical examination proved to be portions of the epithe- 
^m of the lower bowel. She had since almost daily continued to pass 
Hese ahreda, with, at timea, some mnco-purnlent discharge. I saw her 
^in about this time, and found that she waa suffering from ulceration 
I the mucous membrane of the rectum, in which there waa a ftsaure. I 
Bvised the usual operation of partial division of the sphincter, which 
BIB done, with considerable relief, which continued for about three 
Breeks, when the symptoms returned, the portion of the mucous mem- 
brane inside the anus appeai'iug healed, but the upper portion of the 
lower bowel was very much irritated. This patient eontinued to pass 
3UB quantities of hirge flakes of shreddy epithelium mixed with 
, This continued for a great length of time. On November 13, 
i year and three-quarters after tne accident, I found that this 
^ithelium was still l^eing discharged, though in lessened quantity. Miss 
I. was very nervous and weak, scarcely able to walk ; in going down- 
birs had to do so backwards, and was quite unfit for her profession, 

' l^lis ra.BB iayolveii an important legnJ pnint which has n dirent bettring upon, 
d'aliowB the reaponaibility entailed by, persona eagrtged in buHineHH or profeHiiiDii. 
is to thin, thut a. person who opeoii bia bouse tor the purpose of guin ren- 
Balf litible tor aay injur; susbiiued b; oae of his clientB, patients or cus- 
in entering or leaving tljat liouae. that is oFcasioned by the negligence of 
it his seTTHDts. But he is not liable in the case ot any in^viduHl coming 
use as a mere visitor. Tiias. as waa stated in this ttaae by Mr. (now Lord) 
I, if a patient or client in going to the house ot a medical man or 
to consult him professionally, liipp^ in a hole in the carpet or fell over a 
Ir-rod. and injured hiniuelt his professional adviser whose oonnEtel he rvas 
o seek and pay tor would be liable for the injiirj sustained. But if the per- 
,a a friend, or siinpie visitor, and the house was opened nut for the pur- 
in, the oocapant wonld not bo liable. The cuhb ot Misa W. was tried at 
m Junu 2!j, iSHS, and a verdict for large damages was taken by consent. 
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■which, indeed, she was oWised to relinquish. From this time she 
slowly improved, and eventually recovered, but for a long time contin- 
ued to aulfcr from sacrodynia and epithelial discharge. Since this case 
occurred, I have seen several others in which lacsration of the rectal 
mucous membrane resulted from falla or blows in the sacral region. 

The three following cases illustrate various complications of shock in 
the nervous sysfcem in ordinary accidents and iu railway collisions, in 
derangements of the thoracic and abdominal organs. 

Case i6. Fall o/i Ice — Hwvtniuria and HiBinorrhage from the Bowels, 
with Contractions of the Flexors of the Legf, following Falls on the 
Back. — A lady was sent to consult me by Dr. Graves, of Gloucester, on 
July 33, 1872, and gave the following history : She was unmarried, and 
aged 57. Twenty years ago she fell on her back on the ice and was 
severeiy shaken. The same evening she had hfematuria. This was soon 
arrested by treatment, but had recurred occasionally. A few months 
after this she slipped in going down stairs, and struck her spine against 
some of the stops. The accident was followed by severe pain and loss 
of power in her limbs, and eventually by contraction of the flexors of 
the feet, so that her heel was raised nearly an inch from the ground. 
Subsequently hemorrhage from the bowels took place, which had con- 
tinued from time to time. The blood was usually bright, but sometimes 
dark-coloured. She had no piles or obvious cause for the bleeding. 

Case 47. Shock to Nervous System iu Railway Collision — Various 
Complications coimected with the Thoracic and Abdominal Organs. — 
Mrs. T. aged 28, a healthy strong woman, was in a railway collision on 
November 12, 1869. She was jerked off her seat, fell to the bottom of 
the carriage, where she was bumped backwards and forwards against the 
edges of the seats. She became insensible, and was a good deal bi-uised 
across the loins. I saw her in consultation with Dr. Sedgwick, on No- 
vember 26, a fortnight after the accident. She was then in an 
extremely prostrate state. On examining the back, thei-e seemed to be 
some slight prominence of the third lumbar vertebra, and a twist of its 
spinous process to the right side. She had vomited repeatedly for 
twenty-four hours after the accident, then several times daily during the 
following week, and latterly only occasionally. The vomiting was alto- 
gether independent of the food that she took. The abdomen was very 
sensitive to the touch. She sufEered great pain, referred to the upper 
part of the rectum in defieeation, and for eight days after the accident 
siie passed great quantities of blood per anum. She suffered greatly 
from palpitation of the heart, nervous agitation, frequent interruptions 
of sleep, and frightful dreams. Her sight had become weakened, so 
that she was unable to read. There was a remarkable difference in the 
pulse at the two wrists, that in the left radial was so small and indis- 
tinct that it was impossible to count the beats ; that on the right was 
moderately full and strong, 88 in the minute. This continued for sev- 
eral days, but gradually thQ pulsation in the left radial had become 
fuller and nearly equal in volume to that in the right. She remained 
in bed for nine days, when the railway surgeon who saw her advised her ■ 
to get up and move about. She attempted to do so, but suffered exces- 
sive pain in the back, extending up to the head, and found she was 
quite unable even to stand, the attempt making her much worse for 
several days, WTien I saw her on the 26th, the condition above de- 
scribed generally continued. The spine was excessively tender, with 
violent pain on movement of any kind, more especially on pressure and 
rotation. When the pelvis was fixed and the body rotated, the pain was 
very intense. The urine was healthy in character ; there was no irrita- 
bility of ihc bladder. The treatment prescribed was rest, hot foment*- 
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cons to the back, small doaea of perchloride of nifrcnry and bark ; 
E^nnder which plan she gre.dually mended. The points of interest in this 
case were the continuance of vomiting for several daja, the passage of 
blood pur anuin, severe palpitations of the heart, the difference in the 
pulse in the twoivriats, which gradnaliy disappeared, the twisting of the 
jpinons process of one of the lumbar vertebrse, and the general shock to 
a aervous system as indicated by the iiervons agitation, the failnre of 
■ht, insomnia, &c 
FCase 48 Setere Nhock in Railway ColHsien — Blom on Riulit Side — 
Mm^-ccuiiuiied Vomiting — Gradual Deoelopment of Paraplegia, with 
^gidiig and Stgns of Spinal Meningitis. — W. B. was in tirailway coU 
iTim on November 6, 18fi7. I saw him for the first tiuie ou March 28, 
"l8. Ho gave the following history. At the time of the accident he 
! struck on the riglit hypochondriam and across the loin on that 
9 i he wfis severely shaken but nut rendered unconscious ; he was 
e to walk some little distance ; he got ou to the step of an omnibus 
^d drove home. About half an hour after the accident he vomited a 
mtity of blood. He gradually lost power in the lower extremities, 
pd when I saw him, presented the following symptoms : Theie was no 
I pressure on any part of the spine, but considerable tenderness 
r the sacrum. The vomiting with which he had been seized immc- 
Rately after the accident continued daily for about two months, and 
ten ceased. There were slight paralytic symptoms about the .face, 
ime dropping of the mouth on the right side, a slight twist of the 
mgae, and dilatation of the left pupil. His mental condition was very 
liOtional, approaching to the hysterical state. He had lost from two 
! three stone in weight in the course of four months. There was 
iDOntincnceof fa!ces, and partial loss of control over the bladder. The 
idominal musciea were extremely rigid, hard, and tense ; the lower 
Bibs were quite powerless- The muacles of the thighs and legs were 
* " ', so that the knees and ankles could only be bent with difficulty, 
E'd any attempt at movement caused extreme pain. There was no sign 
T palsy or of muaeuiar relaxation, but the limba lay stretched out in a 
T^d manner iike those of a corpse. On making an attempt to bend 
» joints the wiiole limb was lifted up. There was almost complete 
s of sensation below the knees. The akin could be pricked, pinched, 
[ the cuticular hairs pulled, without any feeling. No reflex action 
a excited on tickling the soles of the feet. There nad been no cramps 
^con^^llBive movements in the limbs. There can be little doubt that 
lis condition, which slowly supervened after the accident, was depend- 
ent upon spinal meningeal inflammation. 

The vrinarij organs frequently suffer from the concussion to which 
th e spine and pelvis are subjected. In some cases there occurs a eombi- 
'ion. of retention and partial suppression of urine which is very 
ijtrkable and peculiar to this class of injuries. 

"Twe 49. Blow on upper pari of the Cervical Spine— Helen/ io7i of 
e for three dayg.^ln a man about fifty years of age, who had re- 
* A severe blow in a railway collision on the upper part of the 
J spine, whom I saw in consultation with Mr. Heath, in June 
> there had been retention of urine for nearly three days after the 
'ent, but without any great distension of the bladder, it Uien 
s to dribble away, and the organ emptied itself without need of the 
!ter. 

i another case which I saw some years ago with Dr. Bonny, the 

^ion of urine had lasted for forty hours, and in another case, no 

1 been passed till the third day, by a young man of 22. In 

hoso cases dncs the bladder appear to have become over-dis- 
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tended. It would therefore aeem that tliero had been anppreesion or 
arrest of Becrutioa to some estont, aa well as retentiou. It is possible 
that there is suppression for a time — that the kidneys do not secrete for 
many hours, after having been eoncussed. As they recover from the 
elTeo'bs of the shock they slowly begin to secrete again, and then the 
bladder, which has been temporarily paralysed — stnoned, as it were — 
fills up to a certain point, and incontinence of urine seta in with partial 
retention. Throughout the coarse of these cases of nervous shock or of 
spinal concussion, there juay be every possible degree of retention or 
i noondneocG of urine, singly or combined, dependent upon more or 
less parttlyais of sensation or of motion, or both combined. 

HcBiHitlurta will occasionally occur, and in those cases in which I 
have seen it, the bleeding has always been Tenous. Wlien this symptom 
is mot with it will be associated with diminished secretion of urine. 

Diabetes I have never seen occur as a consequence of any of these inju- 
ries of tlio spine, but have several times met with it as a consequence, 
sometimes temporary, at others more enduring, of injury to the poste- 
rior part of the brain. I have, however, seen spinal concussion in pro- 
Tiously diabetic subjects. In these cases the injury to tlie nervous sys- 
tem very seriously aggravates the diabetic symptoms, increases the 
quantity of sugar, and materially hnsteus a fatal result. 

Phlebitis. Among the distant complications of spinal injury it is 
necessary to melude etnbobum and ihrombonis of the larger veins. I 
have seen tins happen in several cases, and I would especially refer to 
Cases 33 and 37, in which this occurrence will be found described as 
one of the more remote symptoms. This plugging of the veins, 
phlebitis, if you choose to call it so, commonly occurs in the lower 
extremil^ies, and I imagine that it must lie lool^ed upon as a consequence 
of the absorption of blood that has been estravasated into the spinal 
canal. In both the cases to winch I refer, that would appear to have 
been the nature of the lesion that occasioned the paraplegia. These 
cases of phlobitic embolism, cousequent upon spinal concussion and 
mtra-spinal hiemorrhage, resemble, therefore, in their cause, very 
closely, similar conditions of veins that are not unfreqnently met with 
eonsequenC oil the absorption of disintegrating masses of blood coagu- 
lum, and extravasations into the general areolar tissue. In one of the 
cases referred to the patient nearly lost his life from acute inflammatory 
congestion of the lungs, with effusion into the pleura, undoubtedly due 
to ombolism of the pulmonary vessels. 

The complication of pregnancy with spinal concussion is always a 
serious one, not so mucli in regard to tlie duration of the pregnancy us 
to the pro.spect of recovery from the injury to the nervous system. 
Pregnant women who suffer from spinal concussion do not appear to me 
to have any special tendency to miscaiTy, but they are peculiarly slow in 
recovering from tlie symptoms of nervous shock or paralysis, after the 
confinement is over. Not only do these symptoms continue during 
pregnancy, but there is usually little prospect of amelioration for some 
months after parturition, more especially if lactation be permitted, 
which tends still furtiier to retard recovery. 

Wo will now proceed to discuss a subject of great importance, and one 
that has not as yet received the attention it deserves, viz., /he influence 
exercised by injury of the periphery of a nerve in excilintj slnwly, but 
jirwresgively, 'disease in the nervous centres. 

tt has long been known to surgeons that incisions or punctures of 
nerves are often followed by reflex phenomena of a serious and painful 
character. And it is remarkable that these phenomena are chiefly met 
with when the cutaneous filaments of the nerves of the upper extremity 
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e the seat of lesion. In fact it is rathor when the peripheral termina- 
a than when the aerve-trunlia are wounded thiit they tnanifeat theni- 
^Itob. And in Bome cases they would appear to have led to Bymptome 
ire clearly indicative of central nervous irritation. Wounds of 
_^a description were more common formerly than now, for, they often 
ieciirred during the ordinary operation of venesection. And without 
going BO far back aa the account given by Ambrose Pare, of the painful 
contraction of the muscles of the arm with which Charles JX. of France 
was aSected for three months after an accident of this description, I 
would refur you to the works of Joseph Swan for several cases in iliua- 
ration of it. In one caae especially, the patient, a woman, who had 
sen bled in the median vein aufEered severe pain afterwardB up to tho 
Sioulder for two days, and waa aeized with violent convulsions, which 
Kiddenly cea.'jed on "Mr. Swan making a transverse incision, about an 
nch m length, above the opening m tho vein, so as to divide the 
rounded cntaneous nerve. I have aeon more than once, in cases of dis- 
^jcation of the fingers or of . fracture of the pjialangea. patients Buffer 
much from cramps and contractions of tho muscles of the forearm and 
arm almost of a tetanic character. 

The digital nerves, indeed, are those the injury of which is especially 
japt to be followed by painful rtflex contractions of the muscles of the 
B^m, and in some cases by more serioiia after-couEeqiiencea indicative of 
^■sion of tho nervous centres, Messrs, Banks and Bickereteth' have 
^Hpecially directed attention to this subject in a series of most inteiest- 
^Big cases. In none of these, however, did the irritation aEsnme a cen- 
^bu character. Bat that cases do oocasionally occur in which in conse- 
Bpencc of lesion of the digital nerves by bruise or crush, symptoms of 
^foogressive mischief of the central ](ortiona of the nervous system may 
HtfiVelop themselves is as undoubted, as it is pathologically interesting and 
^Binically important. 

^m That irritation, whether it be physiological, traumatic, or pathological, 
^K the periphery of a nerve may give rise to acute disease in the nervous 
^Hntres, is familiarly illustrated by the convulsions of dentition, by 
HbtimaB induced by the wound of a nerve in the foot or hand, and by 
^Kasoular contractions dependent upon intestinal irritation. It ia also a 
^Bit^ admitted by physiologists, that the lesion of a nerve-trunk may he 
^Kppagated upwards to die cord, and produce secondary disease there. 
^fnere is a class of caacs, however, occasionally occurring in surgery, of 
^Biich I have now seen several instances, in which it would appear that 
^■be injury dune to the peripheral termination of a nerve in one of the 
^■itremitics, may induce slow and progressive disease, leading on tO' 
^nmetnrat changes of a chronic character in the brain and spinal cord, 
^Either than thoso which take the form of acute convulaions or tetanic 
^■taoks. These cases are important, not only in their clinical and 
Hp^elogical, hut in their medico-legal aapect. The following is a good 
^Biftrtrstion of them. 

^K'diM 50. CrzisJied Finger — Teiaitic Spasms — Si/vtpioms of Cerebral 
^^nffvniw — Death. — A gentleman, aged fiO, in good health, when travei- 
^migto the city on March ^4, l&liti, on one of the aiiburban lines of rail- 
HStty had one of his fiugers crushed between tho door and its frame on 
^ne hinge side. The accident gave rise to great pain, and to some loss 
Hk blood. The sufferer returned home faint and exhausted with tho 
Hnock. He was seen and the finger dressed by Dr. Wightman who 
^Knnd there bad been considerable contu-eiou and laceration of its 
^Bitremity, but that the bones were uninjured. The wound healed 
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slnwly hut satisfactorily, yet the patient, who was in robust health and 
weighed about twenty stone at the time of tlio accident, lost flesh, be- 
came weak, and never seemed completely to rally from the shock that 
he had sustained. lu the course of a month, twitchinga, shooting 
pains, antl cramps in the arm, somewhat resembUng slight tetania 
sp;k8m3. developed themselves. On April 29 he had a slight fit. This 
was followed by numbness, sensations of pins and needles in the hand 
and iirm, twitciiings of the face, a sense uf weariness and of weakness, 
and altboQgh he had previously to the accident been a strong man, lie 
was now unable to undergo even slight exertion without much feeling of 
fatigue. He, however, returned to his busmeEs as a house agent, and 
fur six months continued it intermittently. He was then obliged to 
relinr|uisli it, grew slowly and gradually worse, and eventually died, 
with symptoms of cerebral sottening, on September 13, 1867. 

Pre-iously to this he had been seen by Mr. Le Gras Clark, and a con- 
saltation had been arranged on the day of hie death, which was sudden. 
The question arose as to how far these symptonis were connected with 
the accident, and after a careful review ol all the circumstances of the 
ease, we eama to the opinion that the injury received in the band was 
the exciting cause of the affection of the nervous system which ulti- 
mutely resnltad in his death. The circumstances that mainly led to 
tbis coueluaiou were tbs following ; That up to the time of the accident 
the patient had been m robust health ; that the injury was immediately 
followed by severe aud proloiigjd nervous shock, and by signs of local 
nervous irritation iu the arm ; tliat ho never Bul)8equently recovered 
from these symptoms, which were continuous, without a break, and 
though at times somewhat fluctuating, were, upon the whole, slowly 
progressive, the disease which originated in the injury having, in point 
of fact, an uninterrupted history from its origin to its fatal termina- 
tion ; that the hand and arm of the injured limb were the primary seats 
of the local disease wbicb spread upwards to the nervous centres ; and 
that death resulted from cerebral disease which presented all the signs 
of softening of ths brain. 

The widow of the patient brought an action against the Company, 
under Lard Campbell's Act, aud obtained a verdict. 

Siuise tliia ease occurred I have seeu at least two very similar to it. 
In one of these a raaiicjl miu sustained an injury of the Bnger, this 
was followed by pains aud convulsive twitches in the arm, a progressive 
break-down in health, and death m about a year. We have yet to learn 
the history of the future of patients who have suffered disorganising 
injuries or beau subjected to serious operations on the extremities. Re- 
covery from accident or operation does not necessarily imply complete 
restoration to previous state of health or the prospect of prolonged life. 

It need scarcely be said that any ordinary surgical injury to the head, 
trunk, or limb? may complicate the effects of a concnssion of the spine. 
As has already baeu stated (Lecture VIT.), the usual symptoms of ner- 
vous siiock arising from spinal concussion are less marked in the majority 
of those ca^es in which there is a severe physical lesion elsewhere. But 
yet instances of this complication are not very unfrequent. I have seen 
many. There is this important practical point connected with them, 
that in consequence of the depressed vital power of the limbs — their 
coldness, the feebleness of the circulation, and the loss of innervation — 
repair of injury in these cases is far slower than under ordinary circnm- 
fitanoes. This is especially the case in the lower extremities. Wonnds, 
even though of a very superficial character, being little more than abra- 
sious, will heal very slowly — months being occupied in the repair of a 
lesion that would in a strong and healthy person require only weeks. 
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E)n of fractures is also delayed, and the callua, when formed, is 
'leiding. Ill contusions of tiie limbs the estravasated blood is 
oat Biowjy absorbed, and the part sti'nck may long continue to be the 
seat of coldness and neuralg;ic pain. The VH£o-mutric actions may bo 
seriously disturbed ; the limbs becoming deeply congested, cold and 
osdematous. This state of things muy last for many months, and may 

tossibly in some instances be dependent on deep-seated venous em- 
olism. 
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Tbe eye often suffers from injuries of the nervous system. It may 
suffer primarily by the same violence that affects the head or spine, or 
it may be secondarily affected in two distinct ways ; either by injury to 
its delicate organisation, direct or indirect, or by some reflex action 
dependent on tbe disturbance of the action of the nervous system, 
«pmal or ganglionic. The various affections of the eye that may thus 
be developed are all nocesaarily accompanied by more or less impairment 
of vision, or even by ita complete loss. This is the sign by which the 
damage to the eye is usually at once recognised, and it is this impair- 
ment that constitutes tbe great importance of injuries of tbe eyeball. 

These various injuries will therefore be considered as giving rise to 
this particular symptom or effect ; and wa shall proceed to study ' im- 
pairment of vision as it arises from the following nervous lesions, 

1. Concussion of the eyeball, and direct shock to the optic nerve. 

2. Injury of tbe face, implicating the branches of the tifth nerve. 

3. Injury of the spinal cord. 

4. Injury of tbe sympathetic nervona system. 

1, Concussion of Eyeball. — The impairment of vision that arises from 
aimple concussion of the eyeball occurs immediately on the receipt of 
the injury- It is at its worst at the moment of the occurrence, and 
may either slowly disappear or become permanent, in consequence of 
the ultimate development of secondary changes in tbe structure of the 
globe, by which complete destruction of vision may ultimately be pro- 
dnced, either by changes taking place in the retina or choroid, or by the 
development of cataract. 

This concnssiou of tbe globe may be produced in two ways. 1. By a 
direct blow upon it. 2, By a blow on the head or face, but not actually 
on the eyeball itself. 

A smart direct blow on the eyeball may at once paralyse the retina 
without giving rise to any organic mischief, laceration of tissue, or 
effusion of blood in tbe eyeball itself. In this way it illustrates forcibly 
and reseuiblea closely the effect of a blow on the head that occasions 
concussion of tbe brain without organic injury of the cerebral sub- 
stance. 

Tbe following case illustrates such an injury and its effects. 

A gentleman about 30 years of age, in full health and vigour, whilst 
ia a booth at Ascot Kaces was struck full in tbe right eye by tbe cork of 
a champagne bottle. He feit faint, sick, and was slightly collapsEd, 
He immediately lost tbe sight of the eye struck. He came up to Lon- 
don at once. I saw him the same evening, about four hours after the 
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accident. He was still faint and suffering from nervous depression. 
Ott examining the eye the pitpil was found to be widely dilated, so that 
the iris formed a very narrow linear circle round it, slightly broader 
towards thp inner than the outer aide. All power of distinct vision was 
lost, but the patient could diBtinguish the light. The dilated pupil 
was qnite immovtible. The pupil of the uninjured eye acted well as 
soon as the shock was recovered from. I ordered rest in a darkened 
room ; cold evaporating lotions to the eve ; purges ; moderate diet, 

Mr. Critchett co-operated with me in the management of the case. 
He made a very careful ophthalmoscopic examination, but could detect 
no sign of internal injury, or of extravasation into the globe. After a 
time Oalftbar bean was applied to the eye, and the pupil, after continu- 
ing dilated for some weeks, began slowly to contract, vision retarning 
in proportion as it did ao. 

Here was a case of simple nervous shock to the eyeball, producing 

Earalyaia of the optic nervous apparatus, attended in the first instanco 
y evidence of shock to the nervous system, and but slowly and gradu- 
ally subsiding. 

It is a fact well known to all practical surgeons that a blow on tho 
head or face may, without impinging on the eyeball, ao aeveroly shake 
or concuss tho globe that the vision becomes seriously and perhaps 
permanently affected. In these cases the injury done to the eye ia 
mechanical. It is dependent on concussion transmitted through tho 
bones of the head or face to the strncturea within the orbit. 

That Bueh concnasion may occasionally be productive of serious injury 
to the structures of tho globe,, is evident from the fact that dislocation 
of the lena has been known to occur as a consefjuence of such shock, 
without any direct injury having Ween inflicted on the eyeball itself. 

Dr. D'Byber (Gazette Medicale de Paria, 1840) relates the ease of a 
patient who became affected by cataract in consequence of the wound 
of the eyebrow by a stone, without any injury to the eye itself. And I 
have seen cataract developed three or four months after the receipt of n, 
blow on the malar prominence and eyebrow, received in a railway col- 
lision by a woman otherwise healthy, about 40 years of age, without any 
injury having been sustained directly by the eye itself. 

In this case, which was seen and most carefully examined by two dis- 
tinguished ophthalmic surgeons, Messrs. Hancock and Haynes Walton, 
as well as by myself, it was evident that the concussion which the head 
generally had sustained had so jarred the lens that its nutrition was 
interfered with, and a cataractous condition became aiowly developed. 

If such serious organic mischief can declare itself in the interior of 
the globe as a consequence of a general jar or shake of the head, it is 
not unreasonable to suppose that in many of those cases that we witness, 
in which, after a general shock to the system, obscuration and impair- 
ment of vision gradually manifest themselves, and in which, white 
atrophy of the optic disc is discovered by ophthalmoscopic esamination, 
the injury to the eye, functional and organic, is due to a shake or jar of 
its nervous structures, by which their nutrition becomes eerinnsly bnt 
slowly impaired, and organic changes become secondarily developed in 
them. 

In this way we can account for cataract developing itself as the result 
of blows on the eyebrows or cheeks. Branches of the fifth pair of 
nerves, whether frontal or infra-orbital, becoming implicated and irri- 
tated, and tho nutrition of the globe being subsequently impaired in a 
way that will be deacribod in the next section. 

a. From Injuries of the 5th Pair of Mrves. — But independently of 
tho indirect infliction of shock thus transmitted to the delicate struct- 
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nres of the evebal! from blows on the surrounding and neighbouring 
osseoiiB prominences, there is yet another way in which the eye may 
Bttffer secondarily from injuries of the face, liz., in conserineuee of 
wonnd or irritation of the hranehes of the fifth pnir o£ nerves. There 
are numerous scattered cases proving clearly that wounds wf the eyebrow 
or of the cheek, and even severe contusions of these piirts, have been 
followed by impairment, and eventnaily, hy loss of vision. 

This observation dates from the very earliest records of medicine. It 
is as old as the writings of Hippocrates, who speaks of loss of vision 
consequent on wounds of the eyebrow, and who makes the very ac- 
curate and pertinent observation, that vision is less impaired when the 
wound is recent, but that it becomes progressively worse as cicatrisation 
becomes older. 

Many of the older writers mention cases illustrative of the loss of 
vision after mjnries of the eyebrow. PabriciusHildaiius and La Motte 
both relate cases m which blindness followed wounds of the outer angle 
at the orbit. Morgagui relates, on the authority of Valsalva, the case 
of the wife of a surgeon who was wounded on the eyelid by the spur of 
a cock. Vision was immediately lost, but eventually recovered by the 
use of friction over the infra-orbital nerve. This was probably rather :i 
case of eoneuaston of the eyeball than of sympathetic amaurosis. Mor- 
gagni relates another case, that of a lady who, in consequence of the 
upsetting of a carriage, was wounded by some splinters of glass in the 
upper eyelid. There was no injury to the eyeball, but still vision be- 
name gradually impaired, so that by the fortieth day after the accident 
it was almost completely lost. 

Wardrop (On the Morbid Anatomy of the Human Eye, vol. ii. p. 19i, 
ef seq. Lond. 1834) relates several cases in which woundsof the branches 
of the fifth were followed by loss of vision. Thus, agentleman received 
an oblique cut in the forehead, which, from its direction, must have 
injured the frontal nerve. It was not accompanied by any bad symp- 
toms, and soon healed. But the vision became gradually impaired, and 
in a few months was completely lost. 

A sailor was struck by a ramrod on the eyebrow, where the frontal 
nerve passes out. Vision was immediately lost and was never regained. 

An officer at the siege of Badajos was struck by a piece of shell on 
the eyebrow, over the course of the frontal nerve. Vision became gradn- 
ally imperfect, and in a few months was completely lost. 

Wounds of the infra-orbital nerve are also sometimes followed by loss 
of vision. Wardrop and Beer both mention cases of this kind. 

To this category also belong those cases in which the patient becomes 
amaurotic from irritation of the dental nerves by the crowding of teeth, 
by pivoting a tooth, by caries, or, as in the case related by Dr. Oale- 
zowski (Arch. gen. de Med.) in which a wooden toothpick, broke and 
lodged in a canons tooth, produced amaurosis, which was cured by the 
extraction of the tooth. I have seen amaurosis follow the extraction of 
a nasal polvpus. 

That a simple contusion of the eyebrow, without wound of any kind. 
may produce amaurosis, is positively stated by OheliuSj who says, ■ 1 
have seen a case of complete amaurosis occur suddenly eight days after 
a bloiv on the region of the eyebrow, though there was not any trace of 
it on the skin. The pupil was natural and movable, and there was not 
' the slightest pain.' (South's translation of Cheliua' System of Surgerv, 
Toli. p. 430.) 

Rondeau (Affections oculaires reflexes, p. 53 ; Paris, 186G). relates 
two cases that illustrate this subject. The first is thatof a saddler, whi' 
in falling received a wound on the loft eyebrow. This wound wr\s 
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followed by photophobia and laciirymatioii of the left eve, and without 
any paia, by gradual loss of vision in it, at the end of three mouths. 
The bull became flaccid and atrophied, tlie Eclerotic yellowish in tint, 
the iria discoloured, and the pupil immovable. Fifteen years afterwards 
the right eye became similarly affected, and iu eight or ten mouths be 
became completely blind. 

Tlie second case related by Rondeau is that of a bathman, wlio was 
wounded on the left eyebrow by some fragments of broken porcelain. 
The resulting cicatrix became the seat of coutinued dull aching pains, 
intermixed with lancinating neuralgic seizures, extendmg over the left 
side of the check and head. Thi-ee weeks after the accident the sight, 
of the left eye began to fail, objects became cloudy and indistinct. 
This increased, so that in six weeks vision was completely lost. About 
this time the right eye became affected with photophobia, deep-seated 
pain, and impairment of vision. On ophthalmoscopio exaniination of 
the left eye it was found that the retina was congested, large venous 
trcinks being seen to enter it here and there. The retina had lost its 
transparency, especially around the central spot, the borders of which afl 
were ill-detined. The general colour of the bottom of the eye had lost 
its brightness, so that the choroid was partly marked by the prevailing 
greyish tint. The same appearances were found in the right eye, but to 
a less marked extent, the retina being brighter and more natural m 
colour. 

From all this it is evident that amanrosis has been frequently observed 
to follow injuries of the eyebrow and side of the face. It is by no means 
neceasai'V that a wound should have been inflicted, a simple contusion is 
sufficient. 

Wardrop makes the very important obserration {loc. at. p. 193) that 
it is only when the frontal nerve is wounded or injured, and not divided, 
that amaurosis takes place. Indeed, in some cases the amaurosis has 
been cured by making a complete division of the nerve, as liundeau 
states was done by Dr. EUer in a case of amaurosis following concnssion 
of the frontal. In fact it appears to be irritation of a branch of the 
fifth, as in lacerated wounds, in dental caries, and not its clean and 
complete section, that disposes to amaurosis. 

This is in accordance with the view expressed by Brown-Sequard, who 
states that 'the immediate effects of the section of a nerve, or its ab- 
sence of action, are very different from those that are observed as the 
result of its irritation ; that is to say, of its morbid action, which gives 
rise to veritable derangements in the nutrition of the part supplied by 
it.' (Journal de Physiologie.) 

The loss of vision may come on instantaneously, as in the case related 
by Wardrop of the sailor stnick by a ramrod on the eyebrow, or after 
the lapse of a few days, as in the case recorded by Chelius, where the 
loss of vision came on eight days after a blow on the eyebrow. Or after 
a longer lapse of time, as in most of the recorded cases. In the great 
majority of cases the impairment of vision iS at first slight, and gradual- 
ly goes on to complete loss of sight. 

The fact then being incontestably established that loss of vision may 
follow a contusion or wound of the eyebrow or cheek, irritating and in- 
juring one of the branches of the fifth pair of nerves, the question that 
naturally presents itself is, in what way can the irritation of a distant 
branch of the trifacial nerve, unaccompanied by any direct injury of 
the eyeball or of the structures of the orbit, produce instantaneously, 
or remotely, loss of vision? 

Some observers, who have noticed the occurrence of amaurosis after 
injury to the branches of the fifth nerve, haveattributed this to the prop- 
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agaiion of irritation along the elicatli of the nerve, until it renelies the 
tnuik of theoplitiialmio ilivisiou, wlience it extends to tliu sheaib of tl;e 
opric nerve uiid to i!ib ruLiuu. Biu iliLie i» no evidence of the jDropii- 
galioii of suuh inilammuLJon, and, in any ciiso, this would be an insuf- 
ticieut mode of explaining those caeeB in which blindness had suddenly 
supervened. 

That the section of the truuk of the fifth nerve produces important 
changes in the eye is well kuowu to physiologists, and has heen incon- 
testably determined of lata years by tue" experiments of Snellen, Schifl, 
and others. And whether these experiments explain the morbid changes 
that occur in the eye as a consequence of the section of this nerve by the 
supposition that ' neuro-paralytic ' inflammation is set up in the globe, 
or that the surface, by losing its sensibility, becomes more liable to the 
action of external irritants, matters little to the practical surgeon ; they 
«t least serve to establish more fully the clinical fact previously ascer- 
tained.' 

Wardrop says, ' The distribution of the Qrst branch of the fifth pair, 
or ophthalmic branch, explains how . . . wounds of the fi'ontal, infra- 
orbital, and other branches of nerves which form anastomoses with the 
ophthalmic ganghon. are sometimes followed by amaurosis' (p. 163). 
And no doubt he is correct ; and that it is in this anatomical arrange- 
ment that we must find the solution of what is certainly a surgical, or 
rather a physiological riddle. It is to the intimate connection that 
exists between the frontal nerve, which is the direct continuation of the 
ophthalmic division of the fifth with the sympathetic and the ciliary 
Kpierves, that we must refer these varions morbid phenomena resulting 
^(rom irritation. Whether this irritation of the frontal exercises an in- 
I influence by causing a hyperEemic state of ihe vessels of the 
.retina and iris is doubtful, but the fact, as the result of clinical obser- 
iTHtion, is certain, that in some cases it is the primary and determining 
(teaase of loss of vision. 

3. Impairment of Vision from Spinal Injiiri/. — One of the most 
'reqnent and most troublesome effects of spinal injury is a certain degree 
j£ impairment of vision. 

This may assume different characters at different periods after the 

Injury, and may come on at any time afterwards. As we have just seen 

S oases in which amaurosis follows injury of the supra-orbital nerve, "SO 

I the instances in which impairment of vision follows spinal injury, 

EiiOine considerable interval off^en intervenes between the occurrence of 

p^e injury and the development of the eye-symptoms. This is by no 

TLSneans necessarily so, but it does often happen, and if in conse<]nence of 

r.bodily suffering or weakness the patient be confined to bed, and be not 

f|<ca]lea upon to use his eyes, it may be long before he discovers that his 

^iaion is enfeebled. This is particularly apt to be the case, as the atten- 

' Meyneit has described n root of the trigemiaiia nerve aa proceediu); from the au- 
'ar ganglion of the corpora quadrigemina, which ia chniacterised by containing 
,e TesiciilBT ceUa. This he regards aa the anterior sensor; root of the fifth nerve. 
ikdi who has examined the Buhject more recenUy , has arrived at the same cOD- 
'OB aa Meynert in regard to itH origin, but believcH that the function of the root 
>phic, not Bennory. Merkel fonnda his opinion partly on pathological evidence. 
Sah indicBtea that the trophic disturbances in the eye i^er injury to the fifth nerve 
ij have B cerebral origin, and partly on phyaiologicAl experiment. In the rabbit 
leloot, from the quadrigeminal origin of (he fifth, does not fiiae with the senson 
->t of the fifth, but runs separately along the me<?ian side of this root. In an eiperi- 
. fat he made, whilst the nenaory root of the fifth waa destroyed, this portion was 
Oinjured, and only veiy transitory trophic distnrbance was the result. If these ob 
ntions be correct, it follows tliat trophic changes in the eyeball will occni only 
a U>e q.uadrigeminal root of the fifth is affected. 
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tion of the surgeon may not be directed to the state of the eyes in tlio, 
first instance, the symptoms being entirely subjective, and ther ' 
no esterniii evidence of anythiog wrong with the eyes. 

The first and most frequent symptom that is complained of, is a dim- 
ness or wealiness of the sight, so tnat the patient cannot define the out- 
fines of small objects, and cannot see in an obscure light. If he attempt 
to read, hti can define the letters often even of the smallest print for :i, 
few seconds or minutes, but they soon run into one another, become ob- 
scured and blurred and ill-defined. Glasses do not muterially, if at all, 
improve this condition. There is often m the early stages a certain 
amount of double vision — usually associated with slight irregularity in 
the axes of the eyes, scarcely amounting, however, to a squint. This 
blurring or indistinctness of vision is often more observable with respect, 
to near than to distant objecfs. After a time the patient usually begins 
to suffer from irritability of the eyes in addition to the impairment of 
sight. He cannot bear a strong light, not even that of an ordinary 
Window, in the daytime ; he sits with his back turned towards it, or has 
it shaded. He cannot bear unshaded gas or lami>Iight, In conBequenco 
of this irritability of the eyes the brows arc iuvoTuntarily contracted, 
and the patient acquires a peculiar frown in order to e.TClude the light 
as much as possible from the eyes. This intolerance of light may 
amount to perfect photophobia, and is then associated with a congest.e(l 
state of the conjunctiva, and accompanied by laehrymation. 

One or both eyes may be thus affected. Sometimes one eye only is in- 
tolerant to light. This intolerance to light is associated with impair- 
ment of vision. It is usually accompanied by niuscie volitantea and 
spectre-rings ; and stars, spots, flashes, and sparks, white-coloured and 
flame-like, are also complained of. The appearance of a fixed himi- 
nona spectrum — a line, circle, or coloured bar — across the field of vision 
is sometimes complained of. There is an undue retention of images 
in many cases, and when the patient has looked at any bright object, 
the sun or the fire, supplementary spectral colours, often of the most , 
beautiful character, of varying degrees of intensity, will develop them- 
selves in succession. The patient becomes, in some cases, conscious of 
the circulation in his own eye, which becomes visible to him. 

Double vision is frequent with both eyes open. But there may bi' 
double or even treble vision with one eye. A patient may see two lights, 
or, perhaps, two lights distinctly and the shadow of a third, with one 
eye only. This happens independently of injuries to the nervous system, 
but has often been denied, and I have known a patient stigmatized 
as an impostor because he said he had doulile vision with one eye. 
But I am acquainted with two medical men who suffer from this pecu- 
liarity. This double or even treble vision y'liii one eye is now recognised 
by ophthalmologists a.'; a distinct affection, under the term polyopia 
mouoph thai mica. I know not the explanation, but of tlie fact I am 
certain. 

In other cases the patient loses the power of correctly judging of the 
distance both of near and far objects. 

From the description of the various symptoms of the impairment of 
vision that supervene on spinal injury, it would appear that the failure 
of sight may arise from one of four conditions, or from a combination 
of two or more of these. Mr. John Tweedy, who has paid much atten- 
tion to this importaet subject, has favoured me with the following lucid 
explanation of the ocular phenomena attendant on spinal concussion. 
There is, firstly, asthenopia, or simple weakness of sight : the patient is 
unable to accommodate for near objects for more than a few minutes. 
Either the nerve-supply to the ciliary muscle is impaired, so that the 
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liUBclp Boon becomes fatigued and is unable to maintain sufficient ten- 
Q to keep the crystttlline lens properly adjusted, or there ia weakness 
of one or both of the internal recti muacies, and the patient cannot, con- 
sequently, keep up due convergence of the eyes — an essential element 
in the adjustment of the eyes for near objects. Associated with either 
or both of these may be, Becondly, a certain degree of amblyopia, a 
paresis of the retina or optic nerra. The retina may be capable of ro- . 
ceiviiiji; for a time accurate impressions, which may be readily traoamit- 
ted along the optic nerve to the brain, but, sooner or later, a state of 
exhaustion is induced, a state not unlike the 'pins and needles' expe- 
rienced in other weakened or injured sensory nerves. Thirdly, the 
power of accommodation of the eye may be completely lost, the patient 
being quite unable to read or write, or to see clearly any near object, 
although the retina and optic nerve may be quite healthy and distant 
vision normal. It is desirable that this condition should be recognised, 
aa it has au important bearing on prognosis and treatment For in- 
stance, it sometimes Jiappens that a short time after the receipt of an 
injury to the head or spine a patient linds that he is unable to see to 
read or write, bat that his distant vision remains good. Unless great 
care be exeicised, this condition may be taken as indicative of coni- 
mencine; amaurosis. If, however, a little of the extract of Calabar bean 
be instilled, tension of the accommodative apparatus is induced, and, for 
the time, vision for near objects is good, and, may be, normal. If there 
be in addition to the paralysis of accommodation some anomaly of re- 
fraction, hypermetropia, myopia, or astigmatism separately or conjoined, 
matters are still worse. If hypermetropia exist, the distant vision will 
also be impaired wlien the power of accommodation is lost, for then 
even parallel rays of iiglit are not sufficiently converged to come to a 
focus on the retina, and circles of diKusion are formed. If astigmatism 
be present, the optical inconveniences with which this condition is 
always attended are greattv increased by failure of accommodation. If, 
then, any of these anomalies exist, properly selected spectacles will be 
necessary to enable the patient to tee accurately even distant objects. 
It must not, however, be forgotten that the loss of power of accommo- 
dation is always of grave significance, and may be the forerunner of 
^ aerioua nutrition changes in the deeper structures of the eye, changes 
jliliich may eventuate in blindness. Fourthly, there may be irritability 
Tsf the eye and photopsia depending on hyperemia of the retina, or on 
jtlSatnmation of it and of the optic ner\'e. In ordinary erethitio am- 
^opia- the symptoms are not constant, but vary in intensity at differ- 
t periods of the day, being usuallj worst in the morning. They vary 
W with the state of health and with the condition of the mind, being 
B marked when the health improves and when the patient is in good 
rite. They are, moreover, influenced by the state of the weather and 
Foanding circumstances, everything of a depressing character having 
ndency to aggravate the symptoms, 

?lie objective appearances presented by the eye, and the ophthalmo- 
Bpjc manifestations seen in the interior of the globe m these cases, have 
jmoarefnlly studied by Mr. Wharton Jones and Ur. Clifford Allbutt. 
Hr. W. Jones, in his admirable and scientific work ' On Failure of 
, jht after Railway and other Injuries,' states that the pupils are nsiial- 
' ly half closed, the eyes aunken, dull and watery, the veins of the eyeball 
. congested. The movements of the pupils are sometimes normal, some- 
times sluggish, but sometimes more active than usual. This will nec- 
essarily depend upon whether the eye is affected by simple asthenopia, 
or whether there is some hyperamic or inflammatory state already devel- 
oped 10 its interior. 
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The ophtbalmoacopic appearances were found to vary greatlv. In 
some casea, as Mr. Wharton Jonea most justly observes, the luorbid state 
on which the failure of sight and other subjective symptoms depend, 
may be at first confined to Bome central portions of the optic nervous ap- 
paratus, and no ophthalmoscopic evidence of implication of the retina 
or optic disc may present itaelf till a more advanced stiigo of the case. 
Sooner or later, however, whether as the effect of primary changes ia 
the fundus, or as the result of a slowly progressive inflammatory aSee- 
tion propagating itself from the intra-eraiiial portion of the nervous ap- 
paratus towards its periphery, and thus inducing morbid cbnnges in the 
optic nerve and disc, we find that the ophthalmoscope reveais changes 
in the fundus of the eye. ' The disc is seen to be whitish, and somewhat 
congested ; the retinal veins are large, though the fundus usually pre- 
sents an anffimic aspect, with perhaps some pigmentoua degeneration of 
the retina round the disc ' (p. 44). 

Dr. Allbutt, who has invePtigated this subject with groat care and 
acumen, and in a truly scientific spirit, furnishes the following detailed 
and accurate account of the appearances presented in these cases, which 
I prefer giving in his own words : — 

' Having seen, then, that there are changes in the eye symptomatic of 
spinal diseases, our second iTi<tuiry is. Of what kind are these changes? 
Confining ourselves to the optic nerve and the retina with their vessels, 
and omitting all reference to injection of the conjunctiva, or the state of 
the pupil, what kind of changes are dependent upon disturbance of the 
spine? I find that they may be well classified under two heads : — 1. 
Simple or primary atrophy of the optic nerve, sometimes accompanied 
at first by that alight hjperiemia and inactive proliferation which 
make up the state I have called chronic neuritis. Ihis sort of change I 
have never found as a result of spinal injuries, but I have often met 
with it in chronic degeneration of the cord and in locomotor ataxy. 3. 
A somewhat characteristic hyperiemic change which I have hot seen in 
chronic degeneration or in locomotor ataxy, but in cases of injury to the 
spine only. The retinal arteries do not dilate, but become indistin- 
guishable ; while the veins begin to swell and become somewhat dark and 
tortuous. The disc then becomes uniformly reddened, and its borders 
are lost, the redness orpinknesa commencing with increased fine vascu- 
larity at the inner border, and which thence invades the white centre 
and the rest, so that the disc ia obscured or ita situation known only by 
the convergence of the vessels. In many cases, rather than redness, I 
have observed a delicate pink — pink which sometimes passes into a daf- 
fodil colour. In one case in particular — a railway aoeident — which I ex- 
amined in consultation with my friend and colleague, Mr. Teale, thia 
daffodil colour of the whole field was very curious ; no disc was to be 
distinguished, but the dark vessels stood out in beautiful relief. The 
other eye presented the more common appearances of hyperaimia and 
serous effusion, with slight swelling. It is to be remarked that thia 
state is generally or always of long duration ; it passes very slowly up 
to its full development, and then shows a disposition to end in resolu- 
lion rather than in atrophy. In those cases which I have been able to 
watch diligently for many months tire pinkness seems slowly to have re- 
ceded, leaving an indistinct but not very abnormal disc behind. Some- 
limea the sight suffers a good deal in these cases, sometimea but little or 
scarcely at all. I have ne?er seen tme optic neuritis with active prolif-r 
oration as a sequel of spinal disease,' — Lancet, 1870, vol, i. p. 76-77. 

One or other of these conditions occur in the majority of cases of ■ 
spinal injury, such as we are dcBcribing In this work. Dr. Allbutt says, 
' It is tolerably certain that disturbance of the optic-disc and its neigh- . 
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oiirliood is aeen to follow diaturbanco of the spine with enfficient fre- 
uency and nniformity to estiiblish the probability of a casual relation 
atween the two events.' Dr. Allbntt goes on to say that of tiiirteen 
casea of chronic spinal disease following accidents, he found eight cases 
of sympathetic disorder of the eye. 

My experience fully accords with that of Dr. Allbtitt. I find that in 
the vast majority of cases of spinal concussion iin attended by fracture or 
dislocation of the vertebral colninn, there occurred after a tew weeks 
distinct evidence of impairment of vision. 

Dr. AJlbutt, m the very important practical communication to 
which I have referred, makes the interesting remark, which will 
he supported by the experience of all surgeons, that in the severer 
forms of spinal injury, those that prove fatal in a few weeks, tbese 
evidences of eye disease are not met with ; for out of seventeen such 
"cases he found no evidence of eje disease in any one instance. This 
is a most important observation, and one that bears strongly on the 
cause of these affections. It also affords a most complete answer 
to an objection that has often been urged in these cases, viz., that 
as sympathetic affection of the eye is rarely met with in sevei-e in> 
juries of the spine, such ns fractures and displacement of the ver- 
tebne, with transverse lesion of the cord, its occurrence in the less 
severe and more obscure forms of injury can scarcely be looked upon 
as the direct result of the spinal mischief. It would appear, how- 
ever, from the observations of Dr. Allbutt, which I can entirely con- 
firm, that it is in these very cases that it is met with, and not in the 
severe and rapidiy fatal ones. 

That a certain portion of the spinal cord exercises a direct influence 
on the eyes, has been incontestably established by the experiments pf 
modern physiolofcists. It has been long known that the upper cervical 
portion of Che spinal cord and its intra-cranial prolongation control the 
movements of respiration, and hence it is well known to physiolo- 
gists as the 'respiratory tract' — so also the lower dorsal and lumbar 
divisions exercise an influence on the gen i to-urinary apparatus, and are 
known as the 'genito-spinal.' But it has been reserved for the more 
modern researches of Budge and Waller, who in 1851 demonstrated that 
the filaments of the sympathetic that supply the eye take their origin 
from that part of the spinal cord which is contiguous to the origin of 
the first pair of dorsal nerves, and that the portion of the spinal axis 
which extends from the fifth cervical to the sixth dorsal vertebra, and 
according to Brown-Sequard, even as far as the tenth dorsal, possesses a 
distioct mflnence on the organs of vision. Hence, by these physiolo- 
gists it has been termed the ' ciliQ-spinal,' and by Claude Bernard the 
'Ofuto-spiiial,' axis.' 

It has been determined, as the result of numerous experiments by 
these phyijiologists, that the partial division of this cilio-spinal axis oc- 
casions various disturliing influences on the size of the pupil, the vas- 
CQlarisation of the conjunctiva^ and probably of the deeper ocular tis- 
sues, and on the state of the blood-vessels of the ear, exactly similar to 
those that are occasioned by the section of the cervical sympathetic. 
The conclusion that must necessarily be deduced from these observa- 
tions is, that this portion of the spinal cord — the oculospinal aoris — 
includes within itself both vaso-motor and oeulo- pupillary filaments 
which are connected with the cervical portion of the sympathetic. 

Claude Bernard has pointed out clearly the fact that the vaso-motor 
and the oculo-pupillary nerves possess different reflex actions. By di- 

' RDiKiean, Aftdions ocvliiires rpflraes, p. 23, ft seq. 
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viding the two first dorao-spinal roots he finds that the oculo-pupillar 
phenomeua are produced without occasioning the vaso-motor effects in 
vascular injection and increase of temperature. Whereas, hy dividing 
the ascendiog sympathetic filament between the second and third rib, 
the vaso-motor phenomena are developed in the head without any influ- 
ence heing exerted on the eye through the medium of the oculo-pupii- 
lary filament. He Bums np bis obsei-vatioua as follows: 'The vaso- 
motor and the oculo-pupillary nerves do not act in the same way. . . . 
Thua, a slight irritation of the auricnlar nerve only occasions vas- 
cuiariaation in the correapondiug side, whilst the same irritation pro- 
duces reflex movements in both eyes at the same time. The reflex 
vascular actions do not appear to be capable of being produced on tho:: 
opposite side to that which is irritated {d'une vianiere ci-oisee), and be-. 
sides this they are limited and do not extend beyond a certain deter-- 
mined line of circumscription. All this is in striking contrast with' 
the oculo-pupillary actions which are, on the contrary, general and 
crossed.' — Rondeau, op. cit. p. 24. 

These physiological observations have an important practical bear- 
ing on aSectioQS of the eye and loss of 'vision consequent on injuries- 
of the spine. 

Clinical observations support the results of physiological experiment 
in the connection tbatsubsists between the oculo-spinal axis of the cord 
and the integrity of vision. Thus — without going so far back as the 
acconnt that Plutarch gives of the injury sustained by Alexander the 
Great, who was in danger of losing his sight from the effect of a blow 
inflicted by a heavy stone on the hack of tho neck — the records of 
surgery contain numerous ilhistrationa of the injurious influence of 
blows on the sight — of blows inflicted on the lower cervical and upper 
dorsal spine. Thus Rondeau relates that he saw the following caae 
at an asylum for the blind : A lad aged 17 fell, when five years of age, 
down a staircase, striking the shoulder and the back of the neck against 
the edge of the steps. He did not lose consciousness, but some days 
afterwards he became quite blind. Under treatment his sight gradually 
returned, so tliat at the end of a month he could distinguish the light, and. 
iu tho course of four years he could discern objects placed near to him. 
Beyond this no improvement took place, and when Rondeau saw him 
he found the pupils dilated and the optic disc in a state of white 
atrophy, more marked towards the centre than at the circumfereuce. 

The influence on vision of blows and injuries of that part of the spine 
situated at the root of the neck and between the shouiders, is well, 
illustrated by many of the cases narrated in this work, and explains the 
statement made by Dr. Allbutt, of Leeds, in his interesting and 
important observations to which reference has already been made ati 
p. 116, that those injuries and concussions of the spine that occnr high 
up are more injurious to vision than such as are inflicted on the lower 
portion of tlie vertebra! column. 

To what is this impairment of vision due? Dr. Allbutt, who has. 
atudied the subject with much care, gives his opinion, iu which I fully 
coincide, so clearly that I cannot do better than quote his own words : — - 
' in default of a aeries of autopsies, we seem to be led towards the con-' 
jecture that hyperjemia of the back of the eye, following injury to the 
spine, is probably dependent upon a greater or less extension of the men- 
ingeal irritation np to the base of the brain. Now, have we any reason to 
suppose that spinal meningitis does creep np into the encephalon ? We 
have : for, setting aside the curious head symptoms such patients of teH(' 
present, here the actual demonstration of autopsy comes to aid U8. It. 
IS tolerably well known to careful pathologists that encephalic menin- 
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gitia is a very common accompaniment of spinal meningitie. Ifc ia 
scarcely aeedhi] to point out that if this explanatiou of an ascending 
meningitis be the correct one, it accords with my obaerration, stated 
iibove, that, in general, the higher the injury to the spine the sooner the 
uffection of the eye.' 

In chronic spinal meningitis, more especially in the upper part, there 
may he found a hyperaemic state of the fundus, due to the extension 
iipwarda and along the base of the brain of the inflammation of the 
meninges. ' These optic lesions,' says Dr. Long Fos, ' are due solely to 
the creeping upwards of a meningitis that was originally spinal, but 
nda in being cerebral.' — Path. Anat. of Nervous Syxfem, p. 398. 
4. Impairment of Vision from affection of the t^yvi pathetic. — Mr. 
harton Jonea,^ who has invefitigatcd the infiueuoe of the sympathetic 
in a trnly philosophic spirit, states that an affection of the sight in the 
form of perverted, impaired, or lost sensibility of ihe optic nervous 
apparatus, is liable to supervene, in a longer or shorter time, on con- 
cussion of the spinal cord or brain. The symptoms, aa a rule, come on 
insidiously, and do not attain any degree of prominence until a con- 
siderable time after the accident — may he many months. At first they 
are transitory and subjective in character, and consist of asthenopia, 
luminous spectra, ringa, stars, and flashes of light, scotomata, photo- 
phobia, impaired power of adjustment, undue retention of images, 
iiiilnre of power to estimate distance and position (and to coilrdinate 
voluntary movements), diplopia. The size of pupil varies, it may be 
in the middle state, or contracted, or more rarely dilated, and its action 
Pinay be sluggish or unduly active. After these transitory sjniptoms 
Hjiave existed for some time, the vision gradually deUriorates and bnally 
■'becomes amaurotic. The ophthalmoscopic appeaiunces that are to be 
B<)bserved in eyes that are undergoing the changes which eventuate in 
Btlindness, are, according to Mr. Jones, in the early stages, * increased 
B-vascularity with some whiteness of the optic disc ; congestion of the 
Bretina ; blackish discolouration of the retina adjacent to the disc ; 
RpigmentouB deposit in the disc itself.' Ultimately, the optic nerve 
Puecomes atrophic and white. In some cases, however, .of failing sight 
■"after injuries to the spine or head, no ophthalmoscopic evidence may 

■ declare itsulf for a considerable time. If the injury he in6icted on some 
fcpart of the 'optic nervous apparatus' behind the eye, ae, for instance, 

■ la the corpora qnadri gem in a, the Iractus optioi, the commiasure or 
lorbital part of the optic nerve, the sight may be greatly impaired or 

■ actually destroyed long before there arc anyappreciable ophthalmoscopic 

■ jHflnifcatationa of the morbid changes. Atrophy of the optic nerve is 

■ generally the final stage, but that foim of atrophy which supervenes on 
Bepinal injury is a result of optic neuritis, and does not, attain so coni- 
Rnlete development as the white atrophy of cerebral amaurosis. 

■ The amaurotic affections depend on nutritive changes, as congestion, 
B'hypersemia, aniemia, inSanimation, and its consequences, leading to 
ff degeneration of structure and nervoua exhaustion in some portion of 
K'l^o optic nervous apparatus. If the seat of the morbid processes bo in 
■it'he retina, impressions are not received, if in the optic nerve or tract 
i'-.they are not transmitted, and if in that part of the brain with which 
I' the optic nerve is connected, the sensorial power to take cognisance of 
I tlie transmitted impressions ia lost. Btit whatever part sustains the 
I primary injury, the ultimate result is the same ; the affection of one 
I part leads to the degeneration of the whole, and white atrophy of the 
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optic disc and atrophy of the intra-eranial portion of the optic nervous 
apparatua ensue. 

To explain and account for the changes, Mr. "Wharton Jones has 
brought together a large amount of physiological knowledge, and 
argmng from the e.tperi mental and pathological evidence of the mflnence 
which the aympathetic nerves exert on the arterial syateoi, has inferred 
that the failure of eight after injury to the spinal cord, where the brain- 
is apparently unaffected, is due to the transmission of the morbid action 
from the cord to the bioodvessela of the optic nervous apparatus by the 
sympathetic nerves rather than to the extensioQ of the inflammatory 
and degenerative changes from the spinal cord to the brain. In support 
of this position Mr. Jones describes m detail the experimental effocta on 
the nutrition of certain areas produced by irritation or section of the 
sympathetic nerves supplying the bloodvessels of these parts ; and com- 
pares the effects of spinal injury on the sight with those of locomotor 
ataxy. He, moreover, enters into a minute description of the origin 
and distribntion of the-sympatbetic nerves, supplying the bioodvessela 
which go to supply the brain and the organs of signt and hearing. He 

E Dints out that the sympathetic nerve of the neck was first shown hy 
ir. Brown-Seqiiard' to have its roots m that part of the spinal cord 
which extends from the' sixth cervical lo the ninth or tenth dorsal 
vertebra. Then ffutzer' stated that the sympathetic derives radicle 
fibres from both roots of the epiniil nerves, while Mayer 'traced these 
fibres in the roots to the spinal cord itself. Arguing from Professor 
Budge's* experiments, it is affirmed that of these fibrils some of them 
are centrifugal or motor, and pass through the anterior roots, while 
some are centripetal or escitor, and pass through the posterior roots to 
the ganglion cells, which lie near the centre of the grey substance of 
the cord, between the cells of the anterior roots and the colls of the 
posticrior roots. From this origin the fibrils pass through rami-com- 
mnnicantea of the corresponding spinal nerves to join the sympathetic 
in the neck, and thence to enter the cranium in the internal carotid 
and vertebral plexus. The esaet distribution of the nerve is as follows; 
Some of the anterior branches of the superior cervical ganglion form the 
external carotid plexus ; the internal carotid plexus ia formed by the 
ascending branches of the superior cervical ganglion, which gives off 
filaments to the walls of the branches of this artery, and among others, 
to the ophthalmic artery. From thia plexus, also, is derived a filament 
which joins the ophthalmic division of the fifth nerve in the cavernous 
sinus, and then enters the orbit. The nasal branch, which contains 
many of these filaments, gives off the long rootof the lenticular ganglion, 
and a few ciliary nerves, the majority of the ciliary nerves being derived 
from the lenticular ganglion. The middle root of the ganglion is also 
a filament of the carotid plexns, while the short root is derived from the 
lower branch of the oculo-motor nerve. The ciliary nerves then accom- 
pany the ciliary arteries into the eyeball, and the arteria centralis 
retiuffi is accompanied hy a minute branch from the lenticular ganglion. 
The fibrils of the oculo-motor nerve which the ciliary nerves derive from 
the short root of the ganglion govern the contractions of the muscular 
fibres of the sphincter pupillae, while the sympathetic fibrils govern 
the contraction of the muscular walls of the arteriea and of the radiat- 
ing fibres of the dilator pupillie. 

' /jur les RSsuOnts de la Secliim el de la Oalvattisalian. da Herf (iraivi th/mpalhetic au Om. 
In Gazette MMieale de Pitris, IHSl. 
» MilUer'H Archiv. 1834, p. 306. 
" Nova Aota, xri. p. 2. 
' Ucbcr die iieiccjuiiy der Iris. F^r I'hysioloijen v-nd Aersle. BraunscliweiE, 1866. 
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I By the aid of this knowledge of the distrJbntion of the sympathetic of 
ft the neck, tlie phenomena of irritation or division of the nerve may, Mr. 
K Jones affirms, be explained. Experiments hiLve shown that division ui 
Rthe aympathetic iierve in the neck is followed by beat and vascular ful- 
Kness in the corresponding side of the head ; the ear becomes dark-red ; 
Bthe conjunctiva and nasal mucous menibriine turgidly injected, and the 

■ pupil contracted. The same effects follow when the spinal cord ia ex- 
I perimented on between the sixth cervical and the ninth or tenth dorsal 
I vertebra. 

I On the other band, irritation of the sympathetic nerve above the sec- 
[ tion of that portion of the spinal cord jast referred to, produces cold- 
1 nesB and pallor of those parts, by constricting tbe arteries, and dilata- 
ft tion of tbe pupil. The alterations in the size of the arteries arc associ- 
lated with corresponding changes in the nutrition and vital energy of 
Kthe affected part. When tbe vessels are constricted through iriitation 
Kof the sympathetic nerve, the circulation is retarded, the nutrition im- 
Vnaired, the heat lessened, and the vital energy diminished. Whereas, 
Poestruetion of the sympathetic is followed by dilatation of tbe arteries, 
Band a fuller and free How of blood through them; and in some cases 
I actual inflammation may result. When the s.ympathetic nerve in the 
K neck or the spina! cord, lying between tbe sixth cervical and tenth dor- 
■sal vertebrre, is morbidly affected, nutritive clianges, with corresponding 
vsymptoms, declare themselves. When, for instance, tho sympathetic in 
Bl.tbe neck is irritated us a result of disease or injury of the spinal cord, 
lithe arteries supplying the optic nervous apparatus are constricted, and 
■.there is temporary impairment of vision. But when the nerve is de- 
Battoyed, the early symptoms are usually photophobia, photopsia. &c. 

■ By and by these transient changes in the circulation of tbe optic nervous 
Bapparatu a become persistent, and a low form of inflammation results, 
Bvtner observers have explained the pathology of this inflammation in a 
BatfFerent manner. According to some, the inflammation starts in the 
■central portion of the optic nerve, and is directly transmitted along the 
Kiterve ; or tho intra-cranial mischief may manifest itself through the dis- 
■tiirbed circulation in tbe retinal vessels within the eye, nnder tbe form 
K'of venous congestion and swelling of the optic disc. But Mr. Jonee 
■tnaintains that there are instances in which hyperiemia, congestion, and 
■even actual inflammation of the optic nerve occur without there being 
»«ny evidence of intra-cranial disease. Von Oraefe, as is well known, 
['believed that tbe venous congestion of the optic disc was the result of 
■the incarcerating action of the sclerotic ring, while Dr. Clifford Allhutt 

■ supposed that pressure on the cavernous sinus acted as an auxiliary by 

■ preventing the return of 'venous blood from the eye. But Mr. Jones 
Bchinks that the contraction of the arteries, and the accumulation and 
Bgtagnation of the blood in tho capillaries and venous radicles, may be 
^gtcoounted for by irritation of the sympathetic nerve in the neck, or by 
irritation of the spinal cord in the cervieo-dorsal region. When the 
Biympathetic in the neck, or the cervico- dorsal portion of tbe spinal cord 
■is irritated, in addition to tbe changes in the circulation of blood in the 
Bjoptic nervous apparatus, the pupil becomes more or less dilated ; but 
Bwhen tbe nerve is actually destroyed, the pupil is contracted. 

■ When the bead itself lias been injured, amaurosis may, according to 
iMr. .Tones, follow as a result of actual injury to the optic nervous 
ii apparatus, of the pressure of estravasated blood, or, thirdly, of inflam- 
Imation of the optic nerve, as a sequence of biisilar meningitis. Here 
Kogain failure of sight may precede any ophthalmoscopic evidence. 
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LECTURE XI. 



WoDNiis of nerves, ineiHed or gunshot, necessarily lead to the paralysis 
of the parts supplied by the injured trunk. Tlie consideration of such 
injuries is altogether foreign to this work, and you will find it treated 
in an exhaustive manner by Dr, Mitchell, of Philadelphia, in a special 
treatise on this subject. ' 

Tliere are, however, lesions of nerves of a somewhat obscure character, 
arising from their compression, concussion, or strain, to which I may 
briefly direct your attention, as coming within the scope of these Lect- 
ures. 

The nerves are lees frequently injured by accidents affecting the 
limbs tlmn would at first appear probable. This is in great measure 
owing to their escaping ordinary blows and strains by being situated 
on the most protected side of the limb, and by the tendency tliey have, 
in consequence of the laxity of their connections, to fall away from the 
part struck, and thus to escape injury. 

When compressed or concussed, the immediate symptoms consist of 
tinglings and numbness uloug the courses of tlie nerve, usually of a 
transitory character. If the pressure is more continuous, it becomes a 
common cause of temporary paralysis, A familiar illustration of this is 
afforded by the partial paralysis both of sensation and motion that often 
affects the hands of persons who lean long and heavily on crutches, and 
by that meatis compress the axillary plesus. 

The same kind of paralysis may occur iu some forma of spinal injury, 
especially in strains of the vertebral column, in consequence of which 
the nerve-trunks become compressed near their origins, or as they escape 
through the foramina, by effnsionsj whether of blood or inflammatory 
exudations. 

The nerves that are most frequently injured by these concussions, 
contusions, or compressions are the sciatic and its branches in the lower, 
and the circumflex, ulnar, and nmsculo-spiral in the upper extremities. 
I have so frequently spoken in these Lectures of the various forma of 
paralysis of the lower extremities resultiug from injury to the nerves of 
the lambo-sacral plexus generally, and more especially to the sciatic, 
that I need say nothing about them here. But I shall confine myself to 
the consideration of certain forms of paralysis of the upper extremities, 
which arise from injury to special nerves of the brachial plexus, either 
from injury of the cord in the cervical region, or of the nerve-trunks 
themselves in their course down the limb. The supra-scapular, the 
circumflex, and the muscalo-spiral nerves are those that are most liable 
to injury. 

The supra- scapular nerve may be injured by direct violence applied 
to the back of the scapula. A most marked instance of this form of 
injury, leading to paralysis and acute atrophy of the supra- and infra- . 
spinatus muscles, occurred in the case of a young man who came under 
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rmy care at Univereity College Hospital for an injury of tbo right shoulder 
occasioued, he said, by the ruDning away of a horse which he was driv- 
ing. In order to pull it in he twisted the rein round his right band, 
bnt the horse overpowering. him, he felt aente pain in the shoulder, 
which gradually became powerless. On examination, the supra- and 
infra-spinatus muscles were found to be completely atrophied, so us to 
leave deep hollows above and below the spine of'the scapula, The atro- 
I nhied remains, if, indeed, any existed, of the mugclea were inensceptlble 
I to the electric current, and the deltoid was partiallv wasted. In this 
I cose it would appear that the supra-scapular nerve haJ been overstrained 
J— had become paralysed, and that acut« atrophy of the muscles supplied 
■by it had ensued. 

I Paralysis of the deltoid from injury to the circuviflex nerve of the arm 
■Is by no means uncommon. This condition usually happens from fulls 
KDU the shoulder, and direct concussion of the nerve. In it the deltoid 
■gradually wastes, so that the acromion becomes prominent. In conse- 
rquence of this atrophy the arm cannot be raised from the side, or, if 
raised, it cannot be maintained in the extended position. The natural 
support of the arm by one of its capsular muscles being lost, the shoulder 
not only loses its rotundity in consequence of the loss of power in the 
deltoid, but the arm drops, and then the withered deltoid becomes drawn 
down, and thus the flattening of the shoulder is increased. The acro- 
mion appears to project ; a hollow into which the tips of the fingers can 
be insinuated is formed under it, and the head of the bone is drawn 
somewhat forwards by the action of the pcctoralis major. Thus there 
Lis produced a remarkable simulation of s partial dislocation of the head 
Bpf the bone inwards, and indeed some secondary displacement often 
»ccurB in this direction, which requires to bo corrected under chloroform 
Btefore faradisation and general tonic treatment, with the view of reatur- 
■t>g power to the nerves and tone to the muscles, can be employed with 
Hmccess. 

K The mnsculo-spiral is the nerve the paralysis of which leads to the 
Baost serious coitseiinences. This condition may arise from injury to 
Bpie cervical spine or to the trunk of the nerve. 

B In Oase 31 you will find an instance of its paralysis from spinal 
^fojiiry. I will now lelato several cases of a previously undescribed form 
^K paralysis from fractures of the humerus.' 

K^ Simple fractures of the long bones are seldom aecorapanied by any 
Hbrioua complications ; the vcsseis and nerves of the limbs being so gitu- 
HEted, and being so well protected by the interposition of a layer of 
BiuBcle between them and the bones, as to escape being injured, in the 
Bast majority of cases, by the ends of the fractured fragments. There 
WU&, however, two exceptions to this general rule : one in the upper, the 
Bl^her in the lower, extremity. In the upper extremity, in the relation 
^n the musculo-spiral nerve to the shaft of the humerus ; in the lower, 
Hp the position of tlie posterior tibial artery in reference to the upper 
Had of the tibia. In both these instances the position of the nerve and 
Ha the vessel ia such that they may be seriously injured by fracture of 
^Doe contiguous long bones. 

K| The complication of an injury of the musculo-spiral nerve, in a case 
^H simple fracture of the humerus, must certainly be of rare occurrence, 
H b I .find no mention made of it in the standard works on surgery that 
BEbaTe had an opportunity of consulting, and I do not recollect to have 
Hwt with this accident until recently. I have, however, had lately three 
HaBes under my care at the hospital, in which, in consequence of injury 

I 'Lam-el, July 1, 1871. 
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to the musculo-spiral nerve or one of its branches, more or less com- 
plete paralysis of the muscles supplied by that nerve resulted. These ' 
cases I will presently relate to jrou, and on them I will found the obser- 
vations I have to make on this interesting subject. 

When we observe the manner in which the musculo-spiral nerve 
winds closely round the back of the shaft of the humerus in its flattened 
groove, and how in its course downwards towards the forearm it comes 
into tolerably close relations to the outer condyle, we can easily under- 
stand how in fractures of the shaft of the bone the main trunk may 
be implicated, and in those of the condyle one or other of its chier 
divisions injured. 

When the main trunk of the musculo-spiral nerve is injured to 
such an extent as to induce complete paralysis of it, both the supi- 
nators of the forearm and all the extensors of the wrist and fingers 
lose their power, and the patient becomes utterly incapable of per- 
forming those movements that are dependent on the action of these 
muscles. The hand consequently falls into a stiite of pronation and 
flexion, presenting the characteristic signs of * wrist-drop.' 

When the posterior interosseous division of the musculo spiral is the 
nerve that is injured, the loss of supination and of extension is not so 
complete. The supinator longus and extensor carpi radialis longior 
muscles, being supplied by branches from the main trunk, are not para- 
lysed, and thus a certain though very limited movement of supination 
and extension is preserved, although the forearm and hand fall naturally 
into a state of pronation and flexion. 

These different conditions were well illustrated in the following three 
cases, which I will relate to you in the order of their degrees of extent 
and severity, so far as regards the paralysis of the various sets of mus- 
cles. An attentive study of the movements of the wrist, hand, and fin- 
gers in these cases throws a clear light on the actions of the muscles sup- 
plied by the musculo-spiral nerve and its branches, and some of the 
other nerves of the forearm and hand. 

Case 51. Fracture of Shaft of Humerus — Paralysis of Trunk of 
Musculo-spiral Nerve, and complete Loss of Extension of the Wrist, 
Fingers, and Thumb — Loss, nearly complete, of Supination, — E. L., 
aged 29, by occupation an ironer, admitted December IG, 1870. Ten 
weeks before the patient fell and fractured her humerus about the 
middle. She was treated as an out-patient, and the limb put upon . 
an angular splint, so as to fix the elbow- joint. When the splint was 
left off, at the end of four weeks, she was directed not to use her 
arm for a week. She noticed wrist-drop when she took off the 
splint, but thought it was mere weakness. At the end of a week, 
however, on trying to use her hand, she found that she had no power 
in the wrist or'fingers. It was thought to be weakness, and she bathed 
it with cold water. The hand had for some time felt much colder than 
the other. On examination it was found that there was marked wrist- 
drop, with pronation. She could not extend the hand at all. The 
right forearm, hand, and fingers were swollen. She felt a difference in 
the temperature of the two hands, but not so great as formerly. Occa- 
sionally she had a feeling of pins and needles all down the hand and 
fingers. The thumb and index-finger, especially the former, were numb 
on the dorsal aspect. Sensation over them was imperfect. Flexion of 
the fingers was imperfect owing to stiffness of the knuckles. The tem- 
perature of the affected hand did not raise the index of the clinical 
thermometer to 85° ; that of the other was 90*6°. All the muscles sup- 
plied by the musculo-spiral nerve were paralysed completely. She had 
consequently totally lost all power of extending the wrist. She had no ' 
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power of extending the thnmb. She had no power of extending the fin^ 
gers from the metacarpo -phalangeal joints ; but when the fingers were com- 
pletely flexed she could extend the joints between the first and second, 
and second and third phalanges. This was evidently accomplished by 
means of the interossei and lumbricales muscles, which are attached to 
the expansion of the extensor tendons on the dorsum of the fingers lower 
down than the metacarpo-phalangeal joints. On holding the index- 
finger forcibly down, and telling her to try to extend it, the thumb was 
drawn in towards the palm by the attachment of the first dorsal interos- 
seous to the metacarpal bone of the thumb. Supination could be per- 
formed apparently in a very feeble and imperfect manner, but only when 
the forearm was flexed. Flexion of wrist, hand, and fingers was per- 
fect. 

After this she was galvanised by faradisation regularly, and regained 
considerable power m all the affected muscles, so that she could extend 
the wrist and the fingers from their metacarpo-phalangeal articulations. 

There are several points in this case that deserve special attention. 
That the trunk of the musculo spiral nerve was paralysed by being im- 
plicated in the fracture which occurred in that part of the humerus 
round which it winds, there can be no doubt. All the muscles con- 
nected with the hand and wrist that are supplied by both the terminal 
divisions of that nerve — the radial and the posterior interosseous — were 
paralysed, and none other were affected. 

NoV let us examine a little more in detail the conditions of the hand 
and fingers. The wrist-joint was flexed, so that the hand hung listless 
and inactive, at nearly right angles with the forearm. It could not be 
raised or extended in the slightest degree. No effort that the patient 
made in this direction was of any avail. There w^as, consequently, com- 
plete paralysis of the two extensors of the wrist — the long and the short. 
The hand was prone ; complete supination was impossible, and no 
movement whatever in that direction could take place when the fore- 
arm was extended on the arm. But when the forearm was flexed, a 
slight supine movement could be made by the patient. To what was 
this due ? Clearly not to the supinators, which would have acted equally 
well whatever the position of the elbow might have been. But appar- 
ently the slight effort at supination, for it was really nothing more, was 
the result of contraction of the biceps, which, as you are aware, when 
called into action whilst the hand is prone, has for its first effect a ten- 
dency to supinate the forearm and hand. There was, consequently, 
complete paralysis of the two true supinators — the long and the short. 
Thus there must have been loss of innervation in both the terminal 
branches of the musculo-spiral — the radial and the posterior interosse- 
ous. The long extensor of the fingers was paralysed, so that they Lung 
at right angles with the hand, they could not possibly be extended from 
the metacarpo-phalangeal articulations so as to be brought to a level 
with the dorsum of the hand. But there was one movement of exten- 
sion still left to the fingers, and it was this — that when they were bent 
or drawn into the palm of the hand, the last two phalanges could be 
extended, and with some little force, from the articulations between the 
first and second phalanges. Now this is an extremely interesting 
point, and one to which I would direct your close attention. To what 
18 this upward or extending movement of the two terminal phalanges 
due? — a movement that takes place independently of the action of the 
true extensors of the fingers. It is due to the combined action of the 
interossei and lumbricales— muscles that do not receive their innerva- 
tion from the musculo-spiral, but chiefly from the deep branch of the 
ulnar ; all the interossei and the two innermost lumbricales receiving 



126 LECTCTRE SI. — VARIETIES OF PARALYSIS, 

their nerves from this Bonrco, whilst the two outermost of the lumbri- 
ealea obtain theirs from the median nerve. Tiiua tliese accessory mus- 
clea of extension, receiving their nervous supply from sonrcea that were 
nninjured, continued in the free esercise of their special actions. The 
thumb was drawn in towards the palm, and could not be abducted owing 
to the paralysis of tho extensor niusclo of the metacarpal bone. The 
numbness and referred sensations occupied those portions of integument 
that were supplied hy the terminal branches of the radial nerve. The 
temperature of the hand was considerably lower than the other. It was 
below the lowest mark (85° F.) on the clinical thermometer ; and as that 
of the Bound band was flO^fi, there must have been a difEerence of at 
least 6° to 6° F. between the two limbs, 

The next case that I will relate to you is one in which the paralysis 
seems to have been limited to the posterior interosseous nerve. It ia as 
follows : — 

Oaxe 53. Wrist-drop following Compound Fracture of the ExternnJ 
Condyle of the Humerus — PartUynis confined to the muscles supplied hj 
the posterior interosseous nerve. — H. B., aged 30, by occupation a lace- 
cleaner, on November 17, 1870, slipped down on her right elbow on the 
pavement, and afterwards came to the hospital. On examining the 
elbow, much mobility and crepitus were found, and a fracture of both 
condyles, with separation, conld be clearly made out. At the back of 
tho arm, about an inch above the elbow, was a wound which would take 
the tip of the little finger, clean cut withont, bruising of the edges, 
apparently done by protrusion of the bone at the time of the fall. A 
probe could pass in different directions readily among the tissues. From 
Nov. 17 till Dec. 21 the limb was kept on an angular splint at the inner 
side, and the wound treated in strict accordance with Lister's rules for 
antiseptic dressing. On Nov. 24 (eighth day) there was much aweiling, 
with some redness and tension, about the joint and upper half of the 
forearm. It was thought that fluctuation existed ; and an inciaion, 
about three quarters of an inch long, was made below the elbow. Much 
serous fluid came, but no pus. Large quantities of serons fluid con- 
tinued to come from the wound for a fortnight afterwards. The ten- 
sion rapidly disappeared ; no pus was at any time observed. Passive 
motion was commenced on Dec. ^1, The splint was loft off on Dec. 
23, There was much stiftness of the Joint. 

Jan. %Zrd. — Patient can bend the elbow to an angle of 45° ; can 
straighten it to about a right angle and a half. Can close tho hand as 
far as to bring the tips of the fingers to about an inch from the palm ; 
her hand can be made to close completely without much difficulty. 
There is perfect flexing and opposing power in the thumb. Wheu the 
hand and forearm are aupinated the wrist ia quite atratght. Cannot 
completely straighten tho hand at the metacarpo- phalangeal joint. 
Very slight force brings these joints straight ; but she cannot extend 
the fingers. Wheu the hand and forejirm are pronated there is a com- 
plete drop of the wrist. Cannot raise wrist or fingers. Cannot move 
the thnmb outwards or backwards (through loss of power of the exten- 
sor). There is almost pei-fect power of supination when the elbow is 
fixed. When the fingers are completely fixed, she is able to extend the 
joints between the second and third and first and second phalanges, by 
meana of the himbricalea and interossei. When doing so, as the hand 
ia very thin, the interossei can he seen working. There is slight numh- 
neaa on the back of the thumb and index-finger, but no absolute loss of 
sensation. 

Now this case closely resembled the last in all respects, with the sole 
. exception of the paralysis of the hand and arm not being so complete. 
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The general aspect of the limb was the same. The pronation and flex- 
Hjn of the forearm and wrist were marked ; but the power of supination 
Was not corapietely lost— ia fact, existed to it coiisidcruble degree, but 
Was not perfect. So also with regard to extension of the baud from the 
irriat. The knuckles could be brought np nearly to their proper level. 
Sow this imperfect power of supination and of extension of the hand 
wafi doubtless due to the supinator longus and extensor carpi rndialiM 
poneior — muscles supplied by the radial nerve — retaining their power, 
ina thns being able to act ; whilst the short supinator and the short ex- 

■ tensor of the wrist, both sapplied by tlie posterior interosseous nerve, 
■were completely paralysed. Hence the imperfection of the supination 
and extension that existed. Tliere was further proof of the fact of the 
radial nen'O having continued to maintain its action in the fact that 

[.sensation was not lost in its terminal cutaneous branches. The tem- 
erature of the hand also had not fallen, as in the first case. 

iSB 5.3. Fracture of Lower £^ipkysis of Humerus— Wrist-drop from 

^lyais of Posterior Interosseiis Nerve— Tonic Contraction of Flez- 

— M. M., aged seven, was admitted as an ont-patieut under Mr. 

th, and by him transferred to me. In June ISfO, she fell over a 

E^oqnet hoop, and the iower part of the right htimorus was fractured. 

^The arm was at first supposed by her friends to be dislocated, and 11 

feon-medical gentleman wno was present pitiled riolently at it for some 

xime, but as lie did no good, she was taken to a medical man. Splints 

wore used for seven weeks ; tliey reached from tiie tips of the fingers, 

' ' ' '1 were kept extended. When the splints were left off tlie fingers 

oe flexed at once. Her parents thought they were more so than 

Imission. She could crochet with the right hand, and could write. 

t badly ; she had been learning to write with the left hand in conse- 

enee. She had very marked wrist-drop ; she could, however, easily 

tend her wrist. Her hand was pronated, and could only be imper- 

itly supiuatcd. The fingers were flexed and drawn into the palm of 

e hand. On the wrist being dropped, the last two phalanges of the 

fingers could be imperfectly extended by tho patient. On the wrist 

being straightened, the fingers became ilesed, and conld not be extended 

^actively or passively. On forcibly extending the fingers and wrist, there 

vwas no tension of the palmar fascia, but there was great tension of tho 

I flexor tendons above the wrist. The hand was congested and cold. 

IThe arm was distinctly smaller than the other. The teraperatui-e of 

■ the right palm was not high enough to move the index of the thermome- 
ter — so that it is below 85°, that of the left being 93 ■0°, The sensibility 

1 the hands was tested by compasses ; it seemed quite as acute in the 
' ' t as tho left. There was some irregularity of the lower end of the 
r condyle, which seemed to have been tho situation of the fracture, 
r separation of the epiphysis, which was the original injury, 
Dec. IStJi. — I ordered a splint to be specially constructed so as to per- 
tnit of gradual extension of the fingers by means of a movable hand- 
e worked by a rack and pinion. 
Jan. lilA, ISTl. — I ordered her arm to be faradiscd daily. There was 
^t first scarcely any contractility perceptible in the extensors. 

9^A, — The splint has been applied, and the arm has been galvanised 
' " "" B contractility of the extensors and supinators has markedly 



ZUrd.—'Vhe fingers have become sore from the pressure of the instru- 
Iment. The index-finger 18 but 'little improved. The middle finger is 
Ibetter, and the little and ring fingers are very much so, being now almosr. 
' Btraight. The wrist can be extended perfectly, so that the knuckles can 
Myx brought to a level with the back of the forearm. When so extended, 
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the fingers aro half bent. Bat when the irrist is dropped thoy can be 
osteuded bj the patient. In doing tbia they alivayB invohmtiirily spread 
out in a fun-ehape, owing to the action of the dorsal interosaei. 

It would appear that the chief reaistaoce lo proper extension was due 
to the contraction of the flexor carpi radiah'a and the flexor tendon of 
the index-finger, both of which are very tense. I proposed to d'vide 
these snbcutaneously ; but the child's friends would not give their con- 
Bent, and the patient was consequently discharged from the hospital. 

In this case, also, we had the partial loss of supination and of exten- 
sion dependent on the paralysis of the posterior interosseons nerve ; 
whilst those movements that were due to tlio interossei and lumbricales 
were perfect. The contraction of the flexors, which had become very 
marked, was apparently dne to the loss of action of their antagonist 
mnacles. It was most marked in the flexors towards the radial aspect of 
the forearm, and was also associated with a tonic pronation of the limb.- 
The muscles thus injuriously affecting its movement had apparently 
undergone some rigid atrophy ; and I regret that the child's friends 
would not allow tenotomy, as it offered a good prospect of cure. The 
fall in the temperature of the hand was very marked. It amounted to 
at least 8^° F., and how much more it was mipossiblo to say, owing to 
the marking of the thermometer not admitting of a lower degree being 
noted. Bnt the difference between the two hands in this respect was 
most obvious and very sensible to the touch. This great fall in the tem- 
perature of the hand is very remarkable when wo reflect that it was due 
to paralysis of a branch of the muscnlo-spiral which is not directly dis- 
tributed to the hand ; whilst the other nerves of the hand — the median 
and ulnar and cutaneous branch — were intact, and gave no evidence of 
paralysis. The movements of the muscles of the hand itself, and the 
senaibility of the skin covering it, were normal. 
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Tkeke is no subject in forensic medicine more important, and there 
are few more diiBcult, than that which relates to the correct estimate of 
the nature, the extent, and the probable consequences of an injury of 
the nervous system sustained in a railway collision. The importance of 
an attentive study of these cases does not consist merely in the great 
frequency of their occurrence, though in this respect they stand in an 
unhappy pro-eminence — greatly exceeding in number all other caaee put 
together, in which medicine and law are mutually brought to bear 
upon, and have to co-operate in, the elucidation of the truth. But the 
consideration of these cases from a mcdico-lcgal point of view is a mat- 
Lor of the greatest importance by reason of the difficulties with which 
they are surrounded and the obscurity in which they are enveloped. In 
this respect their investigation resembles somewhat, and is only equalled 
by, that of cases of alleged insanity. 

In those cases of injury of the nervous system that become the subject 
of medico-legal enquiry there is, as in cnies of alleged insanity, no mate- 
rial difliculty experienced in the determination of the varions questions 
that may arise in the more severe and obvious forms of disease. But it 
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^ far otherwisG in the slighter and moro obscure caaes. In these, not 
illy may the qiieetion !)e raised aa to the actual existence of the alleged 
jrmptfims ; hut their oxistenco having hern admitted, the Bnrgeon must 
(fstennino the value to be put upon them aa evidences of real organic 
ditiease, or of mere functional disturbance. And in reference to the 
ultimate fate of the patient he niuet state to what extent recovery is 
likely to take place — and when it may bo expected. In addition to all 
the intrinsic difficiiltiea, which are necessarily connected with sueli 
cases, there is under-lying, and greatly disturbing their simple profes- 
sional aspect, the great qnestion of the amount of pecuniary compensa- 
B^pD that should be granted for the consequences of the alleged injury. 
HBere we have a disturbing element that, happily, never intrudes itself 
|nto other questions of surgery, and into very few of forensic medicine. 
^Kut it is an element of disturbance, to the effects of which due weight 
^BhsI; be given by the medical attendant in so far as it affects the morale 
HE.tlie patient, for it is apt to influence him injuriously in more respects 
HftaQ one, by leading him either vrilfully or unconsciously to exaggerate 
HEssymptoma, just as he is very apt to over estimate his business losses 
^nd the pecuniary expenses entailed by the injury. 
H| But, lemember, if I advise you not to neglect to take this question of 
H^aniary compensation into your consideration, it is only ao far aa it 
Hmects the patient's symptoms and the estimate ho forma of his own 
^Kndition. In no other way can yon as medical men — either as the sur- 
^Mon to the railway company, or still less, if poasible, as the private 
^medical attendant of the patient, have anything whatever to do witli the 
^■tatter. This is a question that is altogether out of our province. A 
^Kiedical man who considers it in any way except in its influence on the 
Huntal, and through that on the physical, state of the patient, meddles 
^Kth what neither concerns him nor his profession, and places himself 
^na false and unenviable position. Let me, therefore, urge upon you, 
^Mien yon are engaged in these compensation cases, never under anycir- 
^BimBtances to allow yourselves to be drawn into a discussion as to the 
^naouut of money payment to be made to the sufferer, unless the matter 
^K expressly referred to you by the counsel employed by both parties. 
^Bnt even then, I would advise you, if possible, to avoid being placed in 
^fce undesirablo position of arbitrator. Yon may be sure that neither 
Hbrty will be aatiafled with yonr decision. The fact is, that a compensa- 
^nsn claim for alleged injury is made up of various elements, of which 
^Bie personal injury is only one. This, whicli ia alone the surgeon's 
^Bjrovince, in reality often counts for very little in the case. The losses 
^RlBtained in busineas ; the expenses, medical and others, directly in- 
^Kured by the patient or to which he is liable to be put as the result of 
^Ke injury, constitute, as a rule, the heavier and more important items 
^B tJie claim for compeusation ; and these are matters that lie in the 
^fcoTJnce of counsel, attorneys, and accountants, and are altogether for- 
^Beq to that of the surgeon. Mental sufferings, bodily pain and disa- 
H^ity, the diminution of ttiat physical and mental vigour in which the 
^Bjoyment of life so largely consists, even complete annihilation of the 
^EfospecCs of a life, weigh lightly in the scales of Justice, which are 
^bade to kick the beam only by the weight of the actual money loss 
^ntailed by the accident. 

Hk When a person who has been present in a railway accident, and who 
^Bleges that he has been injured, is presented to you for your surgical 
^Minion, yon will iind that the case has to be regarded from four points 
^Hview, viz.: — 

^ft ]. As to whether he has really been Injured, 
^K 3. If injured, what is the nature and extent of the injury ? 
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3. Whether the injuries are perraanent or not ? 

i. If not permanent, then when will he bo restored to health ? 

Now the difflcultj of determining these points, and of answering 
these qneatJoiiH, more especially tiie two first, will depend greatly upon 
whether yon are the medical attendant of the patient and are employed 
on hia belialf, or are engaged for the interests of the railway company. 

li yon are the medical attendant of the sufferer from the alleged neg- 
ligence of the company's servants, or are consulted by him, you will 
have abundant opportunities of seeing him and of judging of him at 
different times— often, perhaps, when he does not expect your visit. If 
you happen to be his regular medical attendant, you will be able to 
compare his physical and mental state after the accident with what it 
was previous to that occurrence. But the case ia widely different if you 
are employed on behalf of the railway company, whether as their regu- 
lar surgeon or for the purpose of advising them with respect to a special 
case. In these circumstances your position is one of equal difficulty and 
delicacy. In accordance with the lex non scrip/a — that somewhat vague 
code of honour that goes by the name of ' professional etiquette ' — yon 
cannot, and in no case, or under any pretence whatever, ought you to- 
visit tlic patient after you have given him the first attentions required 
on the occurrence of the accident, and after he has been removed to bis 
own house, escept in the presence of, or in consultation with, his own 
medical man. The patient is not yours — he probably does not wish to 
consult or even to see you. Perhaps, you are admitted to an interview 
with him and to an examination of him only after consultation with his 
solicitors and by their consent, or in virtue of a judge's order. He 
most probably looks upon you as being hostile to him, and as coming 
with tbe view of making light of his misfortunes. Hence, you will 
usually have but few opportunities allowed you of seeing the patient — 
generally only one — -at most, two or throe. He is always prepared be- 
forehand for your visit ; he is excited, annoyed, or apprehensive with 
respect to it ; you do not eonseqnently see him in his usual frame of 
mind ; and tbe mental distnrbance thus occasioned may re-act injuri- 
ously upon and greatly aggravate his physical ailments. Above all, you 
have no opportunity of taking him unawares and unprepared when your 
visit IS not expected, and wlien you would have a good opportunity of 
judging whether this symptom or the other in reality exists, or if it ex 
ists to the alleged extent. 

The didicultiea that sun'ound an investigation by the railway surgeon 
are therefore very great and often embarrassing, and frequently render 
it extremely unsafe for him to come to any very decided opinion upon 
the case, unless the symptoms presented by it are very marked and of 
the nature termed ' objective.' 

Maeh delicacy and tact also are required in these examinations when 
they are conducted by the surgeons employed by tlie railway company^ 
The patient should be dealt with kindly and in a straightforward man-^ 
ner ; his tale listened to with patience, and his physical examination 
conducted with gentleness, care being especially taken to avoid the in- 
fliction of unnecessary pain, or doing anything that may bear the inters 
pretation of cruelty or even harshness. 

In these surgical examinations no solicitor should be allowed to 
present on either side ; and should the patient's legal adviser insist on 
being m the room, it is better for the examining surgeon to withdraw.' 
This investigation is a purely surgical one. The presence of the pi 
tiont's own medical adviser is ample protection to his interests, and 
solicitor ia necessarily out of place in a proceeding which is l>eyond the 
limits of his own profession. I have actually known a, solicitor attend 
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1. Wliether the patient has really been injured ; and, 

3. If injured, tlien what is the nature and extent ot tlie injury ? 

The answers to these questions involve the diagnosis of the cusq ; and 
hero let me tell you how and by what method you may be led to arrive 
at the truth in tliis importatit particular. 

In effecting a diagnosis you may look upon u patient very much in 
the same way as a lawyer looks upon a reticent witness in theljox. You 
must talto it that you have before you a person who la not disposed to 
tell the truth, It la your business to elicit the truth ; and jnat as a 
skilled counsel emploja a certain method which experience has taught 
the members of hia profession tenda to elicit that truth— e spec i en eo con- 
firmed, perhaps, by his own sagacity and natural instinct — so the sur- 
geon employs a certain method to elicit the truth which the patient is 
perhaps unable to reveal, even though he he willing to do so. and which 
the disease cannot tell ua. In making a diagnosis you will find that 
yon have to employ both your senses and your judgment. In fact, a 
diagnosis is established by a method of observation ; observation being 
notning more than the application of the senses, tempered, modified, 
and improved by the judgment. The mere use of the senses will not 
enable you to effect a diagnosis. You may see without perceiving. 
You may hear and not be capable of understanding. You may toucii 
and yet be unable to fee!. You must learn how to effect a diagnosis by 
the Qombined inilucnce of study and practice. Mere study will not give 
it to you. No man, however much he may consult books, and however 
ioarned he may be in surgical literature, can possibly, by the aid of 
book-learning alone, distinguish elasticity from fluctuation. No sur- 
geon understands intuitively the nature of a complicattd injury or dis- 
ease the first time he aeea it. You must complement study by practice. 
You must study in order that you may know wiiat you may expect to 
find, and thia you will learn from the accumulated experience of your 
predecessors, which is to be found in hooka, or heard in lecturea. To 
find it you will need the cultivation of your senses. It is, therefore, by 
that combined influence of atudy and practice, of learning and judg- 
ment, that a diagnosis is ultimately effected. 

In effecting a diagnosis in these as in all other surgical cases, you will 
find that tlie patient will present two distinct classes of phenomena, and 
it is very important to bear in mind the distinction and the difference 
that exist both in kind and in importance of those two classes. He will, 
in the first place, present a series of phenomena which are recognisable, 
by the surgeon himself, however unable the patient may be, from his 
injury or disease, to explain them. These are commonly called ob/'ec- 
live, and arc described, or ought to be described, in surgical languagie as 
' sigiis.' Let me give yon an illustration. A man is brought into the 
hospital unconscious, with a laceration of hia scalp, witJi a depression of 
his cranium, and witb bleeding from the oar. Ho is unable to tell you 
a single word ; but you recognise hia condition at once by the local 
signs just mentioned, coupled with the more general signs, perhaps, of 
dilated pupil, heavy stertorous breathing, and slow pulse. Theae are 
the signs that he presents, and these signs are unmistakable by the sur- 
geon. They indicate at once, without a word from the patient, without 
the necessity of putting a question to anyone, what his actual condition 

But there is another series of phenomena presented by the patient 
which are of less importance than those that I have jnat mentioned, and 
that sme3 of phenomena goes by the name of 'symptoms/ They are 
i<uhjective — that is to say, they are not recognisable by the surgeon, but 
are taken upon the statement made by the patient. The surgeon can 
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I io'sm no judgment of them except so far as the patient tells him. A 
L inan, for instance, comes to the hospital complaining of a violent pain 
I in his head. You cannot possibly determine whether he has got that 
I'pain or not, except by his own statement. He tells you he has, and you 
Lmust takeit that.hehas got it, especially if he presents other phenomena, 
[ that are corroborative of that statement. Pain is a symptom. All 
r symptoms are taken upon the assertion of the patient, and they are all 
[ ineapaiiio of prouf by the surgeon, except so far as his reliance on the 
I patient's statement is concerned, whatever be the value of that as a 
I matter of proof. You will therefore see that there is an immense differ- 
I ence in point of value as well as in kind between a sign and a symptom. 
f But there is a further difference between the two. A sign indicates not 
tipnly the fact of a lesion, but it indicates the very nature of that lesion 
I In the majority of cases. It is, or it may be, the lesion itself. A symp- 
r.tom merely indicates the fact of there being a dioturbauce of some kind, 
lubut it does not indicate more than that. It in no degree shows what 
htfce natnre of that disturbance is. In making a diagnosis, tlien, always 
Hfearinmind the difference of value between signs and symptoms, be- 
^neen the objective and subjective phenomena presented by the patient. 
^■'The symptoms presented W the patient himself are, as I have already 
^Kid, subjective — they are only known to and must be dtecribed by the 
H^tient himself; and here tlie surgeon gets upou totally different 
^Kound, and has to exercise a considerable amount of caution in effect- 
ing his diagnosis, because the patient will very frequently do one of 
^nree things. He may unconsciously exaggerate his symptoms — that is 
^■condition that is extremely comnion in nervous and hysterical per- 
^fens ; he exaggerates not only the actual existence- of any symptom, but 
Hte relative importance to others. One symptom has chiefly attracted 
[fcia attention, and on that he dwells. He employ's exaggerated language 
pta describing it ; he will toll you that he has got an ' agouising ' pain, 
wtk ' distracting ' pain ; he will use the strongest expletives in that way 
Mo connection with his symptoms, often unconsciously exaggerating the 
[fenportance of one particular symptom. Then, agnln. he will some- 
■iimes, and for various reasons, consciously and designedly either exag- 
Ij^brate or conceal symptoms. Patients often do both — unconsciously 
KiHiggerate and wilfully mislead— and it is very important for the dur- 
Vd;eoQ not to be deceived ia these respects, and to use his utmost powers 
En orasB-examination and of searching enquiry in order to elicit whether 
BJtymptoDiB which are described really exist, or whether symptoms which 
Wat- reality do exist arc designedly kept in the background. Here the diSi- 
^Bllties of diagnosis become groat, but fortunately it is but rarely, except 
^B' cases of nervous shock, that the surgeon has to deal with ca.sea in 
^Mioli the phenomena presented to him are purely subjective, xnd i]} 
^Miich subjective cannot be supplemented or corrected by objective phe- 
^Kmenawhichl have ali-eady described as being so intinitely more im- 
^ftirtant. ' 

^B Well, then, when we have to give an answer to the first question, viz., 
^Ridther the patient has really been injured, or whether he is malinger- 
^Kfi let me always advise you to look out for some objective symptom — 
^Kneslgn on which you may rely as being beyond the patient's control, 
^■capable even of exaggeration, whether that exaggeration be wilful or 
^BbcoBscious. 

^Vln the class of cases that we have been considering the chief signs on 
^Wiioh you may place reliance as consisting of objective phenomena, the 
^■Srification of which does not admit uf doubt, are, I. Ophthalmoscopic 
Hkds furnished bv the examination of the fundus oculi ; 2. Paralytic 
Bjcnomena ; 3. Alteration in size of a limb ; 4. Diminution of aenai- 
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bility, aa determined by the spstheaiometer ; 5. Dirainution or loss of 
olectric irritability aod seuaibilitir ; 6. Unniitiiral and persiateut rigidity 
of muaelea of the spine or limbs; 7. Diminution or elevation of the 
temperature, and, 8, Indications aSorded by the state of the pulse, 
tongue, digeativu organs, &c. Indications furnished by one or other of 
these signs cannot deceive, aud not only do they not deceive aa to the 
tictnal existence of definite lesion of the nervous system, but they go 
further, and they afford valnable aud reliable information as to the ex- 
tent and degree of that lesion, and thus serve as foundations for the 
iiiiswer to the second question I have put, viz., Admitting the exiBtenoe 
of an injury to the nervous system, what is ita nature and extent? 

But even in regard to objective phenomena you may be deceived, un- 
less great care be taken. Aud here I must tell you that an extensive 
experience in railway compensation oases will probably impress you more 
with the ingenuity than with the honesty of mankind. A history o£ 
deception practised on railway companies by alleged sufferers from acci- 
dents npon their Imea, would form a dark spot on the moraHty of thii 
present generation. Railway companies, it is true, are not particularly 
tender-hearted in their dealings with the victims of their own negligence 
and mismanagement, aud too often treat those who have really seriously 
suffered with a degree of suspicion which is aa unjust as it ia vexatious. 
And their officials, too, frequently throw every obstacle that the hiw can 
furnish in order to retard or eveu to frustrate a just and equitable com- 
penaation for the injuries that have in reality been sustained. But, in 
jQBtification of the companies, it may fairly be contended that they aro 
so frequently the subjects of a degree of deception that actually amounts 
to a uDnspiracy to defraud them, that the public is not free from blame 
if suspicions are unjustly aroused and manifested in regard to some cases 
that are in al! reajiecta genuine. I will relate two or three instances to 
you to show iiow important it is, even when oi)jective signs present 
themselves, not to be too hast^ in concluding that these are the bonil 
fide results of the injuries auatamed. 

Thus I have known cases in which peraons who happened to be in a 
railway collision, but who were uninjured by it, have attributed to this 
accident injuries previously aud elsewhere sustained, and have aotually 
brought actions for compenaatioQ for tlie old and antecedent injury. 1 
will give you one case out of several that have come to my knowledge. 
The wife of a ' respectable tradesman ' brought a child about eight years 
of age to oonsult me relative to an inflamed knee-joint. She stated that 
she and her child had a short time previously been in a collision on a 
railway ; that the child was thrown out of her tap aud struck its knee 
violently against the edge of the opposite seat. There was an abrasion 
ijf the skin covering the patella, corresponding to the seat of the alleged 
blow. The inflammation of the joint went on from bud to worse, until 
at the end of about three months I was obliged to amputate the leg. 
An action was brought against the company by the father of the child, 
as its nest friend, for the loss of its limb consequent on the injury to 
the knee alleged to be sustained in the collision. The company would 
certainly have been cast in very heavy damages, if their enquiriea had 
not led them to a knowledge of, and enabled them to establish the foot 
that, about a week before the collision, the child had fallen at play and 
out ita knee upon a stone ; that the joint was inflamed and nniler treat- 
ment at the time of the collision, aud that in the railway accident itself 
it had escaped all injury. 

In another case a gentleman alleged that he liad received an injury of 
the back in a railway collision. After a time he began to sutfer from. 
albuminuria. His condition wa£ attended by many anomalous symp- 
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toniB, and occaBionally with the presence of a small quantity of blood in 
the urine. It continued for many months, resiating the treatment to 
which he was subjected by his own medical attendant, by myself, and by 
several physicians who saw him in consultation- from time to time. The 
case came to trial. The plaintiS received heavy damages, and very 
speedily got rid of hia albuminuria. From oircurastances that subse- 
(|uently came to my knowledge 1 was satisfied that the albumen had 
been Bkilfiilly mixed with the urine. 

In another case, a patient who had been present in a railway collision 
continued for nearly twelve months in a state of complete prostration ; 
suffering, according to lus own statement, intensely from pain in his 
spine, and being utterly incapacitated for business. He could not stand 
without crutches, and was barely able to walk a few yards with them, 
dragging one leg in a helpless manner behind him. He received ample 
nolatium, and in less than a month had not only lost tbo pain in his 
buck, but thrown away his crutches, and had so far recovered his busi- 
ness aptitude that he was able to travel many hundred miles by railway 
in the active prosecution of bis business. 

I mention these cases, and I might greatly multiply them, to show you 
that even when objective symptoms, often of the most marked character. 
are present, yon must not at once conclude that there is neither impos- 
nor gross exaggeration. 

'■agnosis. — There is a form of deception occasionally practised, 
Against which it is necessary for the surgeon to be on his guard. It 
Gonsists in concealing the existence of an old-standing chronic disease, 
^nd assigning the symptoms and low state of health resulting from it to 
^he accident itscrf. Thus a person knowing that he suffers from 
;hronic albuminuria, may keep the surgeon in ignorance of the fact, 
ind attribute the wasting, vomiting, cerebral and ocular disturbances 
eonaequent on this affection to the shock of the accident. 

It is difficult to lay down any rales for the guidance of the surgeon in 
each cases. The diagnosis must at best be left to his practical tact and 

■rofessional sagacity. But it may be stated broadly that when he 
nds that the patient presents symptoms of constitutional derangements 
which are out of all proportion severe as compared with the nervous 
Hbock, hia suspicions should be roused, and a minute investigation insti- 
tuted into the patient's antecedent health and the actual state of his 
Stgane. 

T have already spoken of the comparatively small value to bo attached 
meie subjective symptoms in comparison to what is to bo given to 
ibjectivo signs. But yet in a certain, and by no means small, propor- 
ion of caaes of nervous shock, these are the only phenomena that will 
ireseut thcrasolves to you. These subjective symptoms may be wilfully 
nvented in order to mislead, or may, if existing, be either consciously 
\T unconsciously exaggerated. 

Malingerers may often be detected by taking off tiieir attention in 
Bonversation ; by desiring them to show their tongue, &c., and then 
dnding that some symptom of which tbey made great complaint, such 
~ in in the spine on pressure, or a spai^modie movement of a leg or an 
was no longer felt, or suddenly ceased. But although, undoubt- 
edly, in many cases, deception may thus be readily enough detected and 
exposed, yet this test is by no means an infallible one. In the first place 
the malingerer may be on iiis guard, and thus frustrate the attempt to 
entrap him. But oven if the pain is not complained of, or if the spas- 
modic jerk of the limb ceases when the attention of the patient is called 
joff, it does not follow that he is practising a cheat. I have seen a spas- 
modic jerk of the leg in one case, and a constant tremor of the hand in 
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anotliGV, snddenly ccaso when the patient was desired to put out his 
tongue, in cuses of disiiaBP not resulting from injury, in wliich there was 
no Buapicion of, and no object to be gained by, malingering. And as to 
the epmal tendernesa, I have found it disappear in hysterical girls when 
attention was strongly directed elsewhere. We must not, therefore, 
necessarily consider the cessation of these symptoms when the attention 
■ is taken off as evidence of malingering, but we may, I 'think, fairly take 
it as evidence that the particulai- symijlom, whether it be pain or spasm, 
does not arise from organic disease, hut is the consequence of mere func- 
tional disturbance, and so far the teat is a very important one. 

When invented, or wilfully exaggerated in order to mislead, the fraud 
may usually be detected by a surgeon accnstomed to these iuvestigationB, 
finding that the symptoms do not bear a due proportion to one another : 
that one is brought into greater prominence tlian the rest, and that the 
patient contrives to direct attention to, and to lay emphatic stress on it. 
There is, in fact, an absence of that harmony of symptoms, if I may use 
snch an expression, which characteriaea all tmeatid real diseases. 

Tlie same may be aaid with regard to that mendacious exaggeration 
which is so conatantly found associated with the hysterical or emotional 
temperament, or with distinct hysterical and emotional manifestations, 
both in the male and in the female. In such persona the exaggeration 
does not confine itself to one symptom, hut pervades the whole of the 
condition, mental as well as physical. 

In making a diagnosis founded on purely subjective symptoms, yon 
must thon moat certainly take the entire condition nf the patient and 
estimate its value as a whole. Judge if the parts of which it is com- 
posed are consistent with the alleged conditions, and are in proper har- 
mony or relation with one another. In these cases yon must take the 
whole group of symptoms. It is most unfair to break it up and to dis- 
sect each separately. Any one symptom may be common to several cou ■ 
ditions ; may by itself indicate nothing positive or precise, but in their 
entirety the symptoms may bo indicative of a state of real diseaae. 
Thus, for instance, a pain in the head, impairment of memory, confu- 
sion of thought, iuahiJity to maintain a continuous train of thought, 
incapacity for ordinary business of life, dreams of a distressing charac- 
ter, weakness of sight, general debility, an irritable temper, muscular 
weakness, coldness of extromities, quick and feeble pulae, &c., may 
each individually be referable to a vast variety of constitutional and 
local conditions, hut if laken collectively, and as a group, they certainly 
indicate a weakened and irritated nervous system, and if following 
close upon an injury which induces general shoclc of the nervous sys- 
tem, or which influences the nervous centres, may be fairly taken as the 
result of such injury. 

In reference to this general discussion I may fairly put the matter 
thus : that one single objective sign, as, for instance, the loss of electric 
irritability in the muscles of one leg, may be taken by itself and inde- 
pendently of any other sign, symptom, or abnormal manifestation, as be- 
ing absolute and irrefragable evidence of paralysis of that limb, conse- 
f|nent on spinal lesion. Whereas no one of the subjective symptoms 
that I have just mentioned is by itself proof of any disease whatever. 
Any one of them may be the simple consenueuce of fatigue, of exhaus- 
tion from excesses, ^c., but yet taken collectively, they may fairly be 
taken as evidence of nervous shock. And the weiglit to be attached to 
them ia, I need not say, greatly inci'eaaed by the determination of the 
co-existince of one or more of the objective signs already mentioned. 

It is important to make the diagnosis between the three pathological 
conditions that may result from concussion of the spine, viz., myelitis, 
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meuingitia (aepamtely or comhined), and antemia of the cord. And the 
importance of tlie diagnosis rests on this point, that in the two first con- 
ditions the primary inflaniniiitioQ is apt to bo followed by such changes 
in the structure of the cord and its membranes as will leave organic 
lesions — possibly of a permanent character — whilst in anoemia of the 
cord nutritive ehftugea seldom go on to peruiancut impairment of func- 
tion ; and the disease is, as a rule, far more amenable to treatment. 

' Weakness ' and ' paralysis ' are not convertible terms when applied 
to the uondition of the muscles of a limb. In ' weakness ' all the move- 
rtnents of which a part is naturally capable are perfectly and eipiably pei-- 
Sormed, thougli their force is lessened, and the possible duration of their 
potion materially curtailed. But in ' paralysis ' there is either complete 
loss of all motility of the muscles of a part, or there is an irrugulririty in 
■■'''" '! normally susceptible ; some being wholly 
■r less ]iEi'Eistent. There is a loss of eqni- 
iiitagonislic sets of muscles, and thns vari- 
ous deviations of the part from its natural shape may be occasioned, 
euch as drooping, contraction, inversion, or extension, 

Iq making the diagnosis between spinal aniemia, myelitis, and menin- 
gitis, there are four conditions to be attended to ; namely, the local 
symptoms, the influence of therapeutic agents, the temperature of the 
body, and the ophthalmoscopic appearances. 

So far as the local symptoms are concerned, it will !« found that in 
spinal auEemia there is always pain at one or more points along the ver- 
[tohral column. This pain is associated with diffused cutaneous hyper- 
KBSthesia of the back. The pain is severely comphiiued of if the patient 
BB moved by the surgeon, but it will be observed that he may move him- 
aelf in dressing and undressing without exhihiting any evidence of 
etiffering. Although there la much cutaneous hypersestliesia, there is 
fioften a good deal of deep-seated tenderness, especially on pressing on 
feither side of the spinous process in the inter- vertebral spaces. The 
Wralysis, if any, is incomplete, there is no affection of the sphincters, 
too cramps or cliroiiic spasms ; there is often a general emotional or liys- 
fterical condition associated with the spinal symptoms ; the general ap- 
ftiearance of the patient is anseraic, the pulse ([uick, feeble, and compres- 
'iible. These symptoms are not progressive, will rapidly attain their 
■culminating point, and there remain stationary for a great length of 
time. 

In myelitis the pain in the spine is localised, there is little if any 
'Cutaneous hypereestliesia. The localised pain is greatly increased by ail 
taiovemonta of flexion, rotation, or by pressure downwards. It is greatly 
Increased hy percussion, the application of heat, or any act, indeed, 
which influences the spinal column sufficiently deeply to convey an im- 
mression to the contained inflamed medulla. There is in these cases 
plwaya a sensation as if the cord were tied tightly round the body on a 
line corresponding with the seat of inflammation. The paralysis is often 
Iruite complete, the sphincters are affected : there is atrophy of the 
umbB, their nutrition being acutely interfered with. 
r In meningitis the general symptoms more or less closely resemble 
ptose of myelitis, for indeed it ia almost impossible to find meningitis 
Bsisting without a certain inflammatory implication of the cord. Theo- 
retically, the two diseases may be considered apart, but clinically they 
pte almost invariably associated. In meningitis, however, there arc 
^ese additional symptoms, clonic spasms, often of a painful character, 
pequently more or leas permanent contraction of certain mnscles or 
groups of muscles, and in both myelitis and meningitis there is, aa a 
pille, a total absence of the hysterica! condition. 
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There are two therapentic testa which are of conaiderahle value in 
coufirmiiig the diagnosis between these several conditions. Spinal 
iiiiteniia is always benefited by atryehnme and iron. It is usually con- 
siderably aggravated by tbe bromides. The reverse is the case m men- 
ingo-myelitia. In tins condition strychnine greatly aggravates the 
symptoms which the bromides commonly have, a tendency to alleviate, 
those at ail events that are dependent upon the concomitant cerebral 
irritation. 

Tlie ophthalmoscopic appearances are also of eonsklersibie servico 
from a diagnostic point of view. In spinal aucemiu we have a pallid 
condition of the optic disc, which in the more advanced cases may pro- 
ceed to white atrophy. In the inflammatory states of the cord and its 
merabtanes, more especially in meningitis, there ia considerable byper- 
lemia of the fundus of tlie eye. 

There are six special conditions from which the diagnosis of spinal 
concussion has to be made. They are : 1. The secondary coasequences 
of cerebral commotion ; 2. Rheumatism ; 3. Hysteria ; 4. Injury to 
nerve trunks ; 5. Typhoid fever ; 6. Syphilis. 

1. From the secondary effects of cerebral commotion it is not difficult 
to diagnose the conseqnencea of cojicussion of the spme in those cases in 
which the mischief is limited to the vertebral column. The tenderness 
of tlio spine, the pain on pressure and movement, the rigidity of its 
muscles, and the absence of any distinct sign of cerebral lesion, will 
sufficiently mark the precise situation of the injury. 

But it must be remembered that the two conditions of cerebral and 
spinal coDcusaion often co-exist primarily. The shock that jais injuri- 
ously one portion of the nervous system, very commonly produces a cor- 
responding effect on the whole of it, on brain as well as on cord ; and, 
as has been fully pointed out in various parts of these Lectures, the aec- 
ondary inflammations of the spine, which follow the concussion, oven 
when that is pnmarily limited to the vertebral column and itji contents, 
have a tendency to extend along the continuons fibrous and serous mem- 
branes to tbe intenor of the cranium, and thus to give rise to symptoms 
of cerebral irritation. 

3. From rlieumntism the diagnosis may not always be easy, especially 
in the earlier stages of tbe disease, when the concussion of the spine 
and the conaecntivo meningitis have developed pain along the course of 
tbe nerves, and increased cutaneous sensibility at points. By attention, 
however, to the history of the case, the slow hut gradually progressive 
character of the symptoms of spinal concussion, tbe absence of all flxed 
pain except at one or more points in the back, the secondary cerebral 
complications, the gradual occurrence of loss of sensibdity, of tmglings 
and formications, the slow supervention of impairment or loss of motor 
power in certain sets of muscles — symptoms tliat do not occur in rheuma- 
tism—the diagnosis will be rendered comparatively easy ; the more so 
when we oiiservo that in spinal concussion there is never any concomi- 
tant articular inflammation, and that although the urine may continue 
acid, it does not usually become loaded with lithatos. 

But although the diagnosis may not be very difficult from the more 
acute forms of rhenmatism, it is by no means easy to distinguish some 
of the secondary consequences of concussion of the cord from the more 
chronic and subacnte varieties of the disease. In these cases, however, 
the following points if attended to may clear up the nature of tJia case. 
In rheumatism of this form the pain ia muscular, is increased by move- 
ments of the affected musclea, and ia influenced by atmospheric vicissi- 
tudes. In the diffused pains of apinal concuasion it will be found that 
the central point of the pain is the spine, that it is aggravated by pres- 
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pare over or movements of the vertebral column, tliat muscles may be 
bigid but are not painful, tbat tbe pain takes the anatomical course of 
nertain sets of nerves, of those in fact connected with the central spmul 
bftin. In addition to this the history of the caae, and the absence of 
Rerebral complications in the mnscolar forms of rheumatism, will deter- 
BBine tbe real nature of the case. 

■ In some cases of incipient paraplegia one or both knees may swell and 
Become tender from the stress thrown on them in painful efforts to 
pralk, and possibly also irom faulty nutrition. This condition may lead 
RQ a suspicion of rheumatism ; and, ludoed, thei-e may be gouty or 
Bheuinatic arthritis of a low form connected with, and partly dependent 
Hi, tbe paraplegic state, the symptoms of which will be evident in the 
Bmbs below the knees and quite independently of any affection in them. 
E So fai' as the special dia,gno8is is concerned of concussion of (he cord 
mt ite primary and secondary symptoms from various other analogous ' 
Kid complicating conditions, I must refer to other parts of these Lcct- 
pres. Thus you will 6nd the diagnosis between hysteria and tlie symp- 
HUnB of Concussion of the Cord given in Lecture VIII. p. 94, and that 
K sacrodynia, one of the most frequent and embarrassing complications 
me independent phenomena, described at length m Lecture IX. p. 99, 
W 3. Hysteria. — From this manifestation of nervous disturbance I haVt 
bread y pointed out how the diagnosis of spinal concussions can be made 
Rject. VlII, p. i)4) ; I need not, therefore, repeat the cautions I there 
Bud down. 

9 4. The injury sustained by a large nerve trunk after its escape from 
teie vertebral canal may> lead to more or less paralysis of motion and 
nensation of the extremity or of the parts supplied by it. In this case 
mie limitations of the loss of norvons power to the limb or even to one 
foart of a limb — the absence of all central symptoms either in the spine 
Mr the head — wiU determine with sufficient accuracy the localised nature 
nf the injury. 

f 5, It might at first scarcely appear possible that any chance could 
booar of mistaking some of the secondary effects of concussion of the 
■bine for the initiatory symptoras of typhoid fever. But yet the diHi- 
Kllty may ai'ise, and has actuaOv occurred in two ca^es in my own expe- 
Hfence. There is of course no difficulty in the more advanced stages of 
Hphoid by attention to thermometric indications, diarrhoea, the charac- 
MnBtic eniption, the state of the tongue, pulse, &c. But in the early 
Hbges the sudden aeeessioii of cerebral Bvmptoms, such as frontal head- 
Bfbe, delirium, somnolence, or maniacal excitement, may mislead the 
RlTgeon. And he may incorrectly refer these to an aggravation of the 
^^rvouB symptoms resulting from the accident, when in reality they are 
Biifl to this invasion of the initiatory stage of typhoid, which is apt to 
■bvelop itself with cerebral complications owing to the pre-existing irri- 
■Mion of the nervous system. In one case which Dr. Maadslcy saw 
nrith me, the patient, some weeks after a railway collision in which he 
■fid been severely shaken, became suddenly maniacal, stripped himself 
fcbked, and rushed out of the house in the middle of the night in this 
■EOidition. The cause of this sudden exacerbation of nervous aymptoms 
Wsa very obscure for some days, wlien it was cleared up by the gradual 
^Bvelopment of typhoid fever. In such cases as these, indeed, the 
B^rk that I have already made more than once is peculiarly applica- 
H^. fis., to wait for time to clear up the diagnosis. What is obscure 
^pday will be patent to the most ordinary observer to-morrow. 
^P& Syphilis. — In syphiloma of the eord and its membranes various 
Hfmptoms may be developed that closely resemble those presented by 
Hinal concussion ; but here attention to the history of the case, and the 
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co-existence of ayphilitic leaiona on the akin or mucous membrane, will 
determine its true nature. It must not, however, be forgotten that a, 
patient suffering from constitutional syphilis may sustain an injnry of 
the spine adding to the ulterior phenomena of spinal meningitis those 
of a specific character. 
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The prognosis or the determination of the course that t.he effects of 
the injury will take, aud of the probable state of health of the patient, is 
one that is surrounded by difheulties of all kinds, and one on which it is 
often impoBsihie for the surgeon to venture to give a definite opinion. 
Yet it is on this point that he is commonly moat pressed to express him- 
self dogmatically. The greater his experience the less ready will he be 
to hazard a positive opinion. For ho will be able to call to mind 'many 
eases in which opinions confidently entertained and expressed by surgeons 
of the greatest eminence, and possibly by himself, have been falsified by 
the anbsequent results. Hence he will seldom venture on anything more 
confident than a belief in the probability of a given result. 

The prognosis of a ease of spinal eoneussioit involves three consider- 
atiuns. 

1. As regards the life of the patient. Will the case terminate fatally 
or not ? 

2. If not fatal, whether the injuries are permanent or not ? 

3. If not permanent, then when will the patient be restored to health F 
The prognosis of a serious injury of any part of the nervous system is 

always bad, I mean by serious, either severe in its primary effects or in 
its secondary consequences, A serious injury of the brain is never com- 
pletely i-eeovered from. However long the person may Vive, and however 
well he may have got over his accident, traces in some shape or another 
will continue. Change of character, irritability of temper, lessened apti- 
tude for work of any kind, impairmout of some senses — as of vision, 
abolition of others — as of taste or smell. All this is familiar to us after 
such iniurifis of the brain as produce structural changes. I believe it to 
a respecte due to the cord, and that a structural change once 
i the result of injury, is permanent, and leaves more or leas in- 
delible traces of its presence in the modifications it induces in the func^ 
tions of the cord. It is only in this way tliat we can cjqilain the extreme 
tenacity in the persistence of certain symptoms after recovery from the 
general effects of the injury has long since taken place. 

1. So far as life is concerned, it is only m those cases of severe and 
direct blows u]ion the spine, in which intra-spinal liiemorrhiige to a oon- 
sidorahle extent has oeeurred, or in which the cord or its membranes 
have been ruptured, or in other ways so seriously injured that acute 
softening ensues, that a speedily fatal termination may be feared. In 
such cases as these the danger is necessarily, cmteris paribus, greater jn 
the cervical than in the dorsal^in the dorsal than in the lumbar region. 

In some of the cases of concussion of the spine, followed by chronic 
inflammation of the membranes and of the cord itself, death may 
eventnally supervene after several, perhaps three or four, years of an In- 
creasingly progressive breaking down of the general health, and the slow 
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extension of the puralytic eymptoms in extent as well as in degree. I 
have known several instiinces in which concHssion of the spine has thus 
proved fatal some years after tlie occurrence of the accident. And Mr. 
Gore, of Bath, who haa liad considerahle experience in these injuries, 
writea to uae in reference to the case related p. 83, that thia is the 
third fatal case of which he has had more or less perHonal knowledge, 
the time from the injury to the occurrence of death varying from two 
and a half to live years. 

In these caaea, the fatal result is the direct effect of the structural 
changes that take place in the cord and its membranes. They prove in 
the clearest and most incontestable manner the possibility of death 
occurring after a lapse of sereral years, from the progressive increase of 
those aymptoms, which are dependent upon disease of the nervous sys- 
tem from concussion of the spine occiirring from Blight and indirect 
'accidents, and attended by the nauiil aymptoma of such injuries ; the 
fatal termination being gradually induced by the slow and progressive 
Btructurai changes which take place in the cord. The case referred to 
eatabliahes the tsut beyond donbt that such a fatal termination is by no 
means impossiblo after an interval of several years, in cases of concuS' 
sion of the spine in which deep-seated atructnral changes have developed 
in the cord. 

The probability of such a melancholy oeenrrence is greatly increased 
if, after a year or two have elapsed from the time of the occurrence of 
the accident, the symptoma of chronic meningo-myclitiB either continue 
to be gradually progressive, or, after an interval of quiescence, suddenly 
tissume increased activity. 

In tact, it is the excitation of this very form of disease, tIz., chronic 
inflammation of the spinal cord and its membranes, that constitutea 
the great danger in these ijijuries of the spine. When it has once gone 
on to the development of atrophy, softening, or other atruclural changes 
of the anbatance of the cord itself, complete recovery is impossible, and, 
ultimately, death is not improbable. 

OUivier states as the result of his experience, that although persona 

Eected with chronic myelitis may live for fifteen or twenty years, yet 
that they more commonly perish within four years. This opinion aa to 
:the probable future of patienta unfortnnately affected by this distressing 
disease is perhaps too gloomy, so far as the fatal result is concerned, 
bub it ia an evidence of the very serious view that a man of such large 
experience in the diseases of the cord took of the probable issue of a 
case of chronic inllammation of that structure, and it is doubtless 
explicable by the fact that Ollivier's experience haa necessarily been 
chieflydrawn from idiopathic or constitutional affections of that portion 
of the nervoua syatem ; and these may justly be considered to be more 
frequently fatal than those forms of the disease that arise frcm accident 
to an otherwise healthy man not predisposed to such affections. 

OUivier takes an equally unfavourable view of the nltimate result of 
epinal meningitis, and probably for the same reason. He says,' ' Is 
Bpinal meningitis Busceptible of cnre? All observers agree in atating 
.that death is the inevitable result.' In thia, however, tnere can be do 
idoubt that OUivier was in error. T have seen cases of undoubted spinal 
'meningitis recover. I may instance particularly one of a young lady 14 
Tears of age, with an enormous congenital spinal bifida cnntiiining more 
than one hundred ounces of fluid. I cured the disense bv repeated 
tappings and pressure combined. During the treatment Fsvrnptnms of 
spinal meningitis came on with opisthotonos and convulsive movements. 
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but complete recovery g;radnall7 took place. Ollkierqaalifies Ihb state- 
ment, however, by saying -that he has fonnd in one case after death 
from other disease, old thickeniTig of the membranes of the cord, and that 
Frank relates another lu which a fatal termination did not oeenr. The 
oftcnrrence of convulaive movements, however, is a most nnfaTourable 
sign. They indicate the existence of chronic myelitis, and are usually 
associated with deep disorganieatiou of the fetructure of the cord. They 
are of a most painful character, and are apt to he excited by movements 
and shocks of the body, even of a very slight character. With the 
exception of the case jnat mentioned, t have never known a patient 
recover who has been afflicted by them, progressive paralysis developing 
itself, and the ease ultimately proving fatal. Mr. (rore, of Bath, ■ 
informs me that he is acquainted with two cases which proved fatal at 
long periods of time after the accident, in both of which this synijitom 
was present. One of these, avery healthy lad of nineteen, was injured 
on October 29, 1863, and died May 11, 1866. He sufEered from con- 
vnlsive attacks, with extreme pwin in the spine, till the latter end of 
1864, then the convulsions ceased, but the aching, wringing spinal pain 
continued; and his health broke down completely. Phthisis, to which 
there was no hereditary tendency, developed in the following spring, 
and he eventually died of that disease two years and a half after the 
injury. 

From all this it is certain that concussion of the spine may prove 
fatal; — first, at an early period by the severity of the direct injury 
(Case 13) ; secondly, at a more remote date by the occurrence of inflam- 
mation of the cord and its membranes ; and, thirdly, after the lapse of 
several years by the slow and progressive development of structural 
changes in the cord and its membranes (Uase 12), 

2. But though death may not occur, is recovery certain ? May the 
effects' of the injury not be permanent though they he not fatal ? la there 
no mid-stato between a fatal result, proximate or remote, and theabsohite 
and complete recovery of the patient? 

Now this question of permanency of symptoms or of unlimited 
duration of effects of injury is one that yon must approach with great 
caution, and on which a definite opinion is of ten impoasiblp. Before 
proceeding to discuss it let us enrjnire what is meant by the 'recovery 
of the patient'? When you are asked, 'In your opinion will this 

fatient ever recover? ' what are yon to understand by that question? 
3 it meant whether there will bo a mitigation of the symptoms — an 
amelioration of health to some, perhaps even a considerable, extent — an 
indefinite nrolong^tion of life, so that with care, by the avoidance of 
mental exertion and bodily fatigue of all kinds, the patient may drag on 
a semi-valetudinarian existence for fifteen or twenty years ? Is this the 
meaning of the question? Is it n^eant that aff«r a time even he may 
be able to return to his bnsiness^that ho may be able to sit in his office 
or travel about the oonntry? No, certainly not. A man may do all this 
and yet he far from well— be very far from having recovered. If that 
question has any definite meaning, it is whether the patient will in time 
completely and entirely lose all the effects of the injury he has sus- 
tained,- — whether in all respects, mentally and bodily, he will be restored 
to that state of intelloctnal vigour and of corporeal activity that he ■ 
eujoyed before the occurrence of the accident, — whether, in fact, ho will 
ever again possess the same force and clearness of intellect, the same 
antitnde for business, the same perfection of hia senses, the same 
puysical energy and endurance, the same nerve, that he did up to the 
moment of his receiving the concussion of his spine. 

In considering the question of recovery after concussion of the spine. 
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■we have to look to three points : firBt, the recovery from the iii-imary 
smd direct effecta of the iojiiTj ; secondly, from the aecoiidtiry antl 
gemote cooseqiiences of it ; and thirdly, the time when eunh recovery ia 
jikely to take place. 

There can he no douht that recovery, entire and complete, mayoccnr 
In a case of coucnesion of the spine when the symptoms have not gone 
jeyond the primary stage, when no inflammatory action of the cord or 
its membranes has been developed, and more particularly when the 
latient is young and healthy in constitution. This last condition indeed 
js a moat important one. A yonng man of healthy organisation is not 
only less likely to suffer from a severe shock to the system from a fall or 
railway injury than one more advanced in life, but, if he does suffer, 
Ilia chance of ultimate recovery will be greater, provided alwaya that no 
Beeondary symptoms dependent on organic or structural leaions hare 
■'developed th cm selves. 

I believe that such complete recovery is more likely to ensue if the 
primary symptonia have been severe, the result of direct injury, and 
nave at or almost immediately afler the occurrence of the accident 
attained to their full intensity. I have seen many instances of this, and 
would refer to Cases 1, 6, 7 as being illustrative of this fact. 

In these cases, under proper treatment the severity of the symptoms 
gradually subsides, and, week by week, the patient feels himself strong- 
er and better, until usually in from six to twelve months iit the utmost 
all traces of injury hitve disappeared. 

But incomplete or partial recovery is not unfrequent in these cases of 
levere and direct injury of the apine. Of this, Case 3 is an excellent 
jllustration. The patient slowly recovers up to a certain point and then 
remains stationary, with some impairment of innervation in the shape 
of partial paralysis of sensation, or of motion, or both, usually in the 
Bower limbs. Tho intellectual faculties or the organs of sense are more 
or less disturbed, weakened, or irritated, the constitution is shattered, 
ftnd the patient presents a prematurely worn and aged look. 

In sncn cases structural lesion of some kind, in the membranes, if not 
a the cord, has taken place, which necessarily must prevent complete 
^covery. When, therefore, we find a patient who, after the receipt of 
jtevere injury of the spine by which the cord has been concussed, nre- 
jents the primary and immediate symptoms of that condition, such as 
have been described in Case 1, we may entertain a favourable opinion of 
his future condition, provided we find that there is progressive ameliora- 
jfcionof his symptoms, and no evidence of the development of any inflam- 
'nation, acute or chronic, of the membranes and the cord. 

But our opinion as to his ultimate recovery most necessarily be very 
Rnfavourable, and the probability of bis having been permanently in- 
^nred will be greatly increased, if we find the progress of amendment 
lease after some weeks or months, leaving a state of impaired innerva- 
jon, or of more or less complete paralysis. And this unfavourable 
ipinion will be much strengthened if we find that subsequently to the 
irimary and immediate effect of the injury, symptoms indicative of the 
levelopment of meningo-myelitis have declared themselves. Under 
Mch circnmstances of the double combination, of the cessation of ini- 
irovement and tho supervention of symptoms of intra-vertebral inflam- 
natopy action, partial restoration to health may eventually be expected ; 
Hit complete recovery is hardly possible. 

When a person has received a concussion of the spine from a jar or 
^ake of the body, without any direct blow on the hack, or perhaps on 
my other part of the body, and the symptoms have gradually and pi'o- 
[ressively developed themBe^eB, the prognosis will always be very nn- 
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fiivouralile. And for this reason ; — that as tlio injnry is not sufficient of 
itself tn produce a direct and immediate lesion of tlio cord, iiny symp- 
toma tliiit develop themaeJvea mnat be the result of structural clianges 
taking place in it aa the cousequence of degeneration ; and these Hecondary 
structural changes being incurable, must, to a greater or less degree, 
but permanently, injuriously influence its action. 

The occurrence of a lengthened interval, a period of several weeks, 
for iustauce, between the infliction of the injury and the development 
of the spinal symptoms, ie peculiarly nnfuvourable, as it indicates that a 
slow and progressive Btrnctnral change has taken place in the cord and 
its membranes, dependent upon pathological changes of a deep-seated 
and permanently incurable character. Tjie progressive decadence of 
health and signs of disintegration of the nervous Bystem are tcit slow in 
these cases. At first the patient merely feels weak, ia not quite as well 
able to do ft long day's business or professional work as before ; Ilia friends 
and family observe a change in his character ; ho bccomea irritable, or , 
taciturn and sullen ; iie looka aged and careworn ; bis incapacity for 
business increases ; his liandwritingiachangedforthe worse ; thepowera ; 
of walking are leaaened, and the diepoaition to take exercise diminishes. 
All this goes on for many months, for a year or more ; tiien one Ic;g 
begins to fail, usually tho left ; he aomplaina of coldneaa of tho extrem- 
ities, of various uneasy sensations in the hands — tinglinga, &c. ; his 
viaion beeomea impaired ; he beeomosTery emotional, almost hysterical, 
between the fita of irritability, and at last unmistakable symptoms of 
paraplegia or of structural bniin disease, hemiplegia, passiblj aphasia, 
develop themselves. But the progress of the symptoms, however slow, 
has been continnona from the time of the accident. There may have 
been fluctationa in their severity, but never a complete interval of the 
same good health that existed before this occurrence. 

Abercrombie tmly says, ' Every injury of the spine should be con- 
sidered as deserving of minute attention, and the most active means 
should be employed for preventing or removing the diseased actions 
which may result from it. The more immediate object of anxiety in 
suclicasea is inflammatory action ; and we have seen that it may advance 
in a very inaidious manner, even after injuriea which were of bo slight a 
kind that they attracted at the time little or no attention.' 

Well, then, when yon see a patient suffering from the secondary effects 
of a alight injury of the apine, these effects having developed in an in- 
sidious but progroBsivo manner, examine him with minute attention; 
and if you find evidence of inflammatory action in the cord and ita 
membranea, as indicated by symptoms of cerebral irritation, apinal ten- 
derness and rigidity, modiiications of sensation, as paina, tinglinga, and 
numbness in the limbs, and some loaa of muacuiar or motor power, with 
a quick pulse, functional derangement of the abdominal and pelvic 
organs, and a shattered constitution, yon must, at any period of tho ease, 
liowever early, give a moat cautions prognosis. And if many months — 
from six to twelve— have elapsed without any progressive amelioration 
in tho symptoma, yon may be sure that the patient will never recover so 
as — to use tlio common phrase — ' to bo the same man ' that he was before 
the accident. But if, instead of remaining atationary, a progressive in- 
crease in tlie symptoma, however slow that may be, is taking place, 
more and more complete paralysis will ensue, and the patient will prob- 
ably eventually die of those structural spinal lesions that have been de- 
scribed, or from the extension of diseased action to the brain and ita 
membranea, and the development of incnrable cerebral disease. 

I have purposely used the words ' progressive amelioration ' for this 
reason, that it often happens in these cases that under tho influence of 
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reason, that it often happens in these cases that under tho influence of 



DURATION OF SYMPTOMS. liJ) 

lichange of air, of sceue, &c., a temporary amelioration takes place — the 
Jpatieut being better for a time at eauh new place that he goes to — or under 
Kflvery new plan of treatment that he adopts. Fallacious hopes ai'e tbaa 
■ laised which are only doomed to disappointment, the patient after a week 
lor two relapsing, and then falling below his former statu of ill-health. 
I In forming an opinion, then, as to the patient's probable future state, 
liit is of lesH importance to look to the immediate or early severity of the 
leymptoms than to their slow, progressive, and insidious develojiment. 
■^hose cases are most likely to be permanently injured in which the 
■symptoms affect the tatter course. 

The time that the symptoms have lasted is necessarily a most impor- 
Sant matter for consideration. When they have been of but short 
^duration, they may possibly be dependent on conditions that are com- 
pletely, and perhaps easily, removable by proper treatment, us, for 
instance, on extravasation of blood, or on acute serous inllammatory 
leffusion. But when the syniptoms, however slight they may he, have 
jeontinued even without progressive increase, but have merely remained 
Ifltationary for a lengthened period of many months, they -will undonbt- 
Tedly be found to be dependent on those secondary structural changeH 
Pthat follow in the wake of inflammatory action, and that are incompatible 
yffith a healthy and normal function of the part. I have never known u 
matient to recover completely and entirely, so as to be in the same state of 
Meallh that lie enjoyed before the accident, in whom the symptoms de- 
pendent on chronio inflammation of the cord and its membranes, and on 
^heir consecutive structural lesions, had existed for twelve months. 
KSuch a patient may undoubtedly considerably improve, but he wil! never 
BjBompletely lose the traces of the injury. These will in some respects be 
■permanent, and show themselves in general or local weakness, loss of 
muscular power, change in character, various head symptoms, each 
trivial in itself, but collectively important ; a cachectic and prematurely 
biged look, and digestive derangement. And though, as OUivier has oh- 
[served, such a patient may live for fifteen or twenty years in a broken 
state of health, the probability is that he will die jn three or four. 
There is no structure of the body on which an organic lesion is recov- 
ered from with so much difficulty and with so great a tendency to result- 
ing tmpairmDUt of function as that of the spinal cord and biain ; and 
with the single esception, perhaps, of the eye, there is no part of the 
body on which a slight permanent change of structure produces such 
serious impairment and disturbance of function as on the spinal cord. 

The cases in which complete recovery maybe expected are those, then, 
in which the patient is young, in wliich "the symptoms have been the 
effect of direct injury; in which they have rapidly attained their maxi- 
mum of severity ; in which early and continuous amelioration has taken 
place ; in which they are referable to strain of the ligaments of iho spine " 
and to the muscles of the back ; to irritation of the nerves in their exit 
from the vertebral canal ; to lesion of nerve-trunks rather than of cere- 
bral mischief ; and, above all, to extravasation of blood into, or to irri- 
tation of the meninges, rather than a direct primary lesion, or to second- 
ary structural change of the cord itself. 

In those cases, also, in which the emotitmal, the hysterical, or the 
hypochondriacal element has from tho first been largely associated wirh 
the signs of special or local lesion, a very favourable prognosis may be 
given, and a speedy restoration to health usually predicted, the more 
so when the associations attendant on litigations are removed, which 
in these cases exercise an important influence in depressing the mental 
and moral tone of the patient, and thus materially tending to perpetuate 
his despondent and ucrvous condition. 
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I may take this opportnnity of diacuBsing a question which, though it 
has no direct bearing upon the diagnoBis, or even the prognosis, of these 
injuries, freqnently springs out of the consideration of these points in 
the caae ; 1 mean the discrepancy of opinion that frequently arises 
amongst medicai men, and which develops itself in the evidence given 
in coni'ts of law, when these eases of alleged spinal injury and nervous 
shock become the subject of judicial investigation. 

That confiicta of opinion as to the relationB between apparent cause 
and alleged effects ; as to the significance and value of particular symp- 
toms, and as to the probable result or prognoBiB of any given case, must 
always exist, there can be no doubb. And this is more likely to happen 
when the assigned cause of the evil appears to be trifling; when the 
primary effects of the injury are alight ; when the secondtiry phenomena 
develop themselves so slowly and so insidiously that it is often difficult 
to estabJish a continuous chain of connection between them and the ac- 
cident. Such discrepancy of opinion is in these complicated cases not 
only iuevitablc, but legitimate ; and for the conflict of views to which it 
leads in medical evidence — when theRe views have relation to matters of 
opinion only, and not to matters of fact — much and very undeserved 
blame has been cast on medical witnesses. 

It is important to observe that it is not as to the recognition of facts, 
objective symptoms, or positive signs that are presented in any given 
cases of injury, when the physical lesion is distinct ; but ib is in the in- 
ferences to be drawn as legitimate deductions from these facts, ihat con- 
flict of opinion and diacrejjancy in evidence may occasionally arise ; and 
I have no hesitation in saying that in at least nine-tenths of all the rail- 
way or other accidents that are referred to surgeons of experience for 
arbitration or advice, there is not only no serious difference of opinion 
as to the true nature of the injury sustained, and none even as to its 
probable resulting effects on the patient locally or constitutionally, im- 
mediately or remotely. But in a certain small percentage of cases in 
which it may not always be easy to establish to demonstration the re- 
lation between the alleged oanso and the apparent effect, in which the 
symptoms come on slowly and insidiously, or where they may possibly 
be referable to constitutional or local conditions quite in-eapeutive of 
and antecedent to tlio alleged injury, and in which the ultimate result is 
necessarily moat doubtful, being dependent on many modifying ciroum-_ 
stances; in such cases, I say, discrepancy of professional opinion may' 
legitimately, and indeed must necessarily, exist. There ia no fixeii 
standard by which these points can be measured. Each surgeon will be 
guided in his estimate of the importance of the present symptoms, and 
of the probable future of the patient, by his own individual experience 
or preconceived views on these and similar cases. But, in these respects, 
' such cases differ in no way from many others of common and daily oc- 
currence in medical and surgical practice. We daily witness the same 
diacropancioa o£ opinion in the estimate formed by profesaional men of 
the nature and the future of obscure cases of any kind. In cases of 
alleged insanity, in the true nature and probable cause of many compli- 
cated nervous affections, in certain insidious and obscure forms of 
cardiac, pulmonary, and abdominal disease ; in snch cases as these wo 
constantly find that ' quot hominen tot senteniim ' still holds good. Even 
in the more exact science of chemistry, how often do we not see men of 
the greatest experience differ as to the value of any given test, as to the 
importance of any given quantity of a mineral. — as of arsenic, mercury, 
or antimony, found in an internal organ — as an evidence of poisoning. 

There are in fact two questions usually presented to the surgeon in 
these eases, the answers to which stand in very different categories; 
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ono Ijeing capable of a positive reply, tlie other being usually open to 
doubt Tiiefii'sti^iieation isas totbe value of anyone symptom or group 
of symptoms as indicative of the fact of tbe occurrence of injury. The 
second is that, admitting the injury, what will be the probable duration 
of the evils entailed by it, and will the ultimate result be a complete 
cure or only pai-tial recovery? Now, escept in some peculiarly obeeure 
and complicated cases, in which the actual state is rendered uncertain 
by previous diseases or injuries, there cannot be, and in practice there is 
not, any possibility of a conflict of opinion in the answer to the first 
question, which relates simply to matters of fact. 

But it is in reference to the second point that the conflict of opinion 
BO often arises. Here we have not a question of fact to be decided by 
observation. We have not even a question as to the absolute or relative 
value of tbe facts so observed, but we have to draw inferences from facts 
the existence of whjijb is disputed or perhaps only partially admitted. 
Even if the surgeons are fully agreed as to the facts of the injury — its 
cause, its nature, or the reality of the symptoms, the real difficulty — the 
stumbling-block — then preseuts itself, which is as to the probable future, 
lor they are required to enter on the dobateable land of prophecy, to 
form part of ihe genus irri/abile vatum, and to forecast the patient's 
fatare.' They are asked to speak, and often requested to speak positive- 
ly, in reply to the questions, on which it is impossible to dogmatise, 
Tiz., whether the recovery will be partial or complete ; and further than 
this, if partial only, then to what estent? If complete, then at what 
period? Here a difiiciilty at once arises which is felt throughout the 
whole domain of pathology. These are questions, the difficulty in 
answering which is by no means confined to the complicated injuries 
of the nervous ^stem, but extends to the simplest cases in surgery and 
in medicine. Thus, for instance, a man breaks his leg close to the 
ankle-joint. No difference of opinion does, or probably can, exist as to 
the cause of the injury, its nature and extent ; but if asked to give a 
dogmatic opinion as to the future condition of that man's limb — if he 
win ever recover so as to be able to use it as well as before it was in- 
jured, and if so, how long it will be before he can walk, run, and jump 
"with as much facility and safety as before the accident? Or, if he will 
not wholly recover, and be permanently injureil, to what estent 
that permanent injury may interfere with his activity, so that though 
he may be able to walk, whether he will be able to run ; and if he can 
walk and ran, whether he can ever jump? How can it be possible for 
any surgeon to give a positive answer to such questions, and still less 
for any body of men to agree on any answer, except that it would be 
impossible to reply with any degree of precision to questions such 
us these. So with regard to an injury of the nervous system. The 
injury is admitted, but the question immediately comes, Is this injury 
temporary or permanent? Are the symptoms dependent on it referable 
to functional or organic lesion ? Admitting that strength of mind and 
clearness of intellect are materially impaired or dimmed, when will they 
be restored? Admitting that the patient cannot think, read, or cal- 
culate as he was accustomed to do before the accident, when will he be 
able to do so as clearlv, as continuously, and as correctly as before he 
was injured? Is it not probable, nay, is it not inevitable, that in the 
answers to questions such as these, diSereuces, and possibly conflicts, of 
opinion will arise? But such differences are inherent in the very nature 
of the subject. Thev are not dependent on anv uncertainty that spe- 
cially pertains to medicine, but on the impossibility of drawing definite 
and precise conclusions from indefinite premises. It is as unreasonable 
to complain of the uncertainty of medical science because such questions 
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as these cannot be answered with absolute or even approximate precision, 
us it would be to complain of the uncertainty of engineering scienoo 
becaiiBfi any given number of engineers inigbty and certainly wonld dif- 
fer, if they were required to say how many miles an axle with a lliiw in 
it could run without breaking down. The truth ie, that such (juestions 
cannot be answered in a deUniCe, categorical, or even dogmatic manner, 
and the sui-geon should always decline to give a positive reply to a q^ues- 
tion that has reference to the possible future of a case, more especially 
when the element of time is aaaociated with that of recovery ; when, in 
other words, he is required not ouly to say whether the patient will get 
well, but to state when, or, still worse, to say when he will 'be suffi- 
ciently recovered to attend to business.' 

Were public discvepancies of opinion confined to the members of the 
medical profession it would be a lamentable circnmstance, and one which 
might justly bo supposed to indicate something deficient in the judg- 
ment, or wrong in the morale, of its members. But when we look 
around us, and enquire into the conduct of members of other proft's- 
sions, we shall find that in every ease in which the question at issue can- 
not be referred to the rigid rules of exact science— whether it bo one of 
Engineering, of Law, of Polities, or of Religion — the same conflict of 
opinion will and does, as a matter of necessitv, exist, and tlie same 
subjects and the same phenomena will present tliemselves in very vary- 
ing aspects to the minds of different individuals, — conflict of opinion 
bemg the inevitable result. 

Look at any great engineering question. Are not engineers of the 
highest eminence to be found ranged on opposite aides in the discnssion 
of any point of practice that has become one of opinion, and that can- 
not be decided by a reference to those positive data on which their 
science is founded? Is there no discrepancy of opitiion often mani- 
fested among gentlemen of unimpeachable integrity in their profession, 
as to possible causes of that very accident, perhaps, which has oc- 
ct^ioned the catastrophe that has led to the presence of the surgeon in 
the witness-box ? 

Is the law exempt from conflicts of opinion, independently of those 
that are of daily occurrence in its Courts ? Are there no such institutions 
as Courts of Appeal? Are decisions never reversed? Are the fifteen 
Judges always of one mind upon every point that is submitted to them? 
Do we never see conflict of opinion spring up in the Lords and Com- 
mons, amongst the magnates of the legal profession, on questions that 
involve points of professional doctrine and practice?" 

' 'Keference is often made by public writers to the oonfliot of opinion which ia 
commonly fonnd amongst mEdii^ witnexses. Lawyers are most apt to refer to this 
diversity of judgment— farely in oomplimentary terms — ino.st often to sn^est or 
point the coaclnNian tliat judgments ho divided in theii oouise and so UlUo con- 
sistent are of slight weight and deHerre little. conaideration. A biirrif;ter fDmJ.shes aa 
this week with facts that should modify that opinion, if strict analogy can serve to 
afford an ilhistratioa or to point an arenment. The analysis of the decisions of Lord 
Justice GiCEard, sitting alone in appeal cases from Jaouajy to June 1870, shows that 
of forty-one appeals from varions courts, the decisions of those courts were affirmed 
in seventeen cases, reversed in nineteen cases, and varied in five cases. In applj-iog 
this illustration to the coses of difference of opinion ainon){K( medical experts in 
oonrts of justice, it must be remembered that in the great majority of cases to he de- 
tilded— say 91) percent. oC railway compensation cases— medical opinion is nnanimoaa. 
And anoh eases do not come into court It is only, where doubts and diffionlties 
arise that a jniJicial deciaion in court is ordinarily asted. The cases of agreement, 
which are most numerous, are settled out of sight. Moreover, it is only fair to lake 
Into account the essential elements of mystery, individual vital differences, and 
■"eoial oomhiutttions. which surround each medico] case, and obstruct the arrival at 
taint;. In legal decisions, all the conditions are known, and the principles to bo 
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Ib the Church lierself free from differences of the widest kind on ques- 
tioHB that we are taught are of the most vital importance? Have we 
not for years past heard questious of doctrine, of practice, of ritual, dis- 
ciissed with an amount of vehemence and zeal, and with a conflict of 
opinion, to which we can find no parallel in oiu- own profession ? Are 
not angry passions roused in quarters where they are little to be ex- 
pected, and may we not at times be tempted to exclaim, ■ Taniane animjs 
cfBleslibus ira ' f 

The truth is that these conflicts of opiaion are common to all the 
professions and to every walk of life. Eeligion and Politics, Law and 
Medicine, and the Applied Sciences, al) contain so much that i a, and 
over must be, matter of opinion, that men can never be brought to one 
(lead level of uniformity of thonglit upon any one of these subjects ; 
and out of the very oonflicte of opinion that are the necessary conse- 
quence of the diversity of views that are naturally entertained, Truth is 
at last elicited. 

Far be it from me to do otherwise than to speak with the utmost 
respect of a learned and liberal profession, when I say that slight dis- 
crepancies of opinion arising between medical men arc often magnified 
by the ingenuity of advocates, so as to he made to assume a very differ- 
ent aspect from that which they were intended to present, and are exag- 
gerated into proportions which those who propounded them never 
meant them to acquire. Perhaps we are often ourseWea not altogether 
blameless in respect to the misapprehension that may arise. We, as 
medical men, are guilty of two errors in giving our evidence. We are 
apt, in the first place, to be too dogmatic in our opinions ; and secondly, 
too inexact or too technical as to the langimge in which we convey 
them, and in which we State our facts. However necessary it may be 
for a teacher or practitioner to assume a dogmatic tone in order to press 
home a truth on a class not over attentive, or on a patient not too will- 
ing, it is well to avoid an exhihitiou of this quality in a court of law. 
So also it is well to avoid the use of technical or scientific language for 
the expression of facts that can be stated in plain English. Tbe same 
words or modes of expression that would be not only intelligible, but 
would convey a very definite meaning with them in the diseuesions of a 
medical society, would be misunderstood or prove confusing to a jury 
unacquainted with medical phraseology. Technical language puzzles 
and confuses, but does not convince, and medical men, in the statement 
of facts as wel! as in the expression of opinions, cannot be too careful in 
the use of it. But not only is it necessary to avoid being tpo technical, 
the medical witnesa should endeavour to express himself as succinctly 
and aa clearly as possible. We deal habitually with the material rather 
than the ideal, with facts rather than with words, and are frequently 
somewhat inexact in the expressions we use. Mere verbal differences, 
mere diversities in modes or expressing the same thing, are thus some- 
times twisted into the semblance of material discrepancies of statement 
and opinion. How often have I heard in courts of law attempts made 
to show that two surgeons of equal eminence did not agree in their 
opinions upon the case at issue, because one described a limb as being 
' paralytic,' whilst the other perhaps said ' there was a loss of nervous 
and muscular power in it,' — when one said that the patient ' drugged ' 
a, limh, the other that he ' walked with a certain awkwardness of gait.' 
The obvious professional moral to be deduced from this is, that it is 

applied are ascertainable. The process is one of pure reasoning, tree from conject- 
ure. Yet it, does not seem to be pToductive of oomplete nmLnimity in the end.' — 
Jiritisk Medical Journal, June 18, 1870. 
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impossible for you to be too precise in the wording of your expressions 
when giving evidence on an obscure and intricate question. However 
clear the fact may be to your own minds, remember that it may not be 
so obvious to others who do not possess the peculiar technical knowledge 
that you have acquired. If it be stated obscurely, or in terms that 
admit of a double interpretation, you may be sure that the subtle and 
practised skill of those astute masters of verbal feuce who may be 
opposed to you, will not fail to take advantage of the opening you have 
inadvertently given them, to aim a fatal thrust at the value of your evi- 
dence. And indeed, the expression that is in itself perfectly definite, 
and that admits of no ambiguity in the mind of a medical man, may 
present a very different meaning to one who does not possess the requi- 
site amount of anatomical or pathological knowledge to be able correctly 
to appreciate its true purport. Thus, for instance, the word ' spine ' is 
used by an anatomist as signifying only the column, whereas a non- 
medical man will usually employ it as including the cord as well as its 
enclosing case. In doing so, let me advise you to confine yourselves as 
strictly as possible to answering concisely and intelligibly the question 
put to you. It is seldom desirable to volunteer statements of your own. 
When you find it necessary to do so in order to make your answer more 
clear, or to explain away any misconception that may arise as to your 
meaning, you must not do so until after you have answered the ques- 
tion put to you. Answer first, explain, if necessary, afterwards. But 
let me advise you to liave recourse as little as possible to independent 
statements and unasked-for explanations. Your doing so may place 
you in a wrong position, in that of an advocate rather than of a witness. 
It is impossible to impress upon you too strongly how very important it 
is not only that you should not be a partisan in the case, on one side or 
the other, but that you should not appear to be so. It is the duty of a 
medical witness above all others to assist the court in a thoroughly un- 
biassed spirit and straightforward manner, without reference to the side 
on which he has been called. A medical witness is not retained to advo- 
cate the cause of either plaintiff or defendant. It is his duty to give a 
truthful and clear description of the facts that he has observed, and to 
the best of his ability an unprejudiced opinion, founded on the infer- 
ences that he draws from these facts. It is the business of the advocate, 
and not that of the medical witness, to place the cause of his client in 
the best possible light by sifting the accuracy of the facts deposed to, 
and to elicit the truth by questioning the validity of the opinions 
expressed. 

There is a very important difference in the prognosis of spinal and 
cerebral affections, according as they arise from disease or injury. 
Hence a very different estimate of the duration and gravity of such 
affections is apt to be entertained by the physician and the surgeon. 
When a given train of spinal or cerebral symptoms, whether acute or 
slowly progressive, is the result of disease, it is invariably indicative of 
structural changes in the cord or brain ; possibly of an incurable and 
probably of a progressive character, due to failure of nutrition, as in 
atheroma of the nutrient arteries. Or to remote visceral disease, as of the 
kidneys or heart. 

When the same spinal or cerebral symptoms are the result of injury— 
the whole of the evil is often produced at once — there will in time be a 
tendency to repair rather than to degeneration, and the patient is prob- 
ably otherwise perfectly healthy. 

The difference in the importance of the same symptom, according as 
it is the result of progressive degeneration or of sudden injury — as it 
arises from what may be termed a medical or from a surgical cause — is 
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well illustrated by Paraplegia. If this condition arise spontaneously, it 
is probably due to softening and degeneration of the cord, and will be 
incurable. If it be the result of injury, it may be owing to haemorrhage 
into the spinal oanal, and will disappear as the blood is absorbed. So 
with Unconsciousness. This condition, however transitory, occurring 
suddenly independent of injury, is justly regarded by the physician as a 
symptom of the gravest import, probably of an epileptic nature. Trous- 
seau, indeed, regards unconsciousness without convulsions, the ' petit 
mal/ as more serious than the major epileptic seizure with convulsions. 
But the same importance cannot be attached to it when it follows a head- 
injury. I do not speak only of the unconsciousness which occurs at the 
moment of the concussion of the brain, but of that occasional attack of 
momentary loss of consciousness which may ensue at a later period. 
Serious as this symptom undoubtedly is, and partaking as it doubtless 
does of the epileptoid character, it stands in a totally different category, 
so far as the future of the patient is concerned, to that occupied by the 
' petit mal.' It is not, like it, progressive or destructive of mental 
vigour and capacity, but may, and most probably will, ultimately disap- 
pear without leavmg any impairment of intellectual power. These 
examples might easily be multiplied. But what I have given will suflSce 
to direct attention to one cau^e of that conflict of opinion, well known 
in the prognosis of a case, which is often observed between physicians 
and surgeons, due to one class of practitioners being accustomed to see 
a particular set of symptoms develop as the result of pathological lesion, 
and leading to disorganisation of structure ; the other observing them 
as occasioned by injury, and tending to repair of tissue. 

Inequality of knowledge will certainly cause conflict of opinion. He 
who is content with the knowledge of the pathology of the nervous sys- 
tem as it existed twenty, fifteen, or even ten years ago, cannot appreci- 
ate, and hence cannot coincide with, views foundea on the more ad- 
vanced and more accurate investigation of its diseases, and a clearer 
insight into the physiology of the brain and cord. But even between 
men equally well informed, conflicts of opinion are on certain points not 
only unavoidable, but perfectly legitimate, and reflect no discredit 
either on the science of medicine or on those who entertain conflicting 
views. On the contrary, such conflicts of opinion may be looked upon 
as highly creditable to the independence of thought and the individual 
self-reliance that characterise professional opinion at the present day. 

The conflict of medical evidence often arises in consequence of a want 
of proper understanding between the medical men engaged on the oppo- 
site sides of the case. As matters are now arranged, there is, as I have 
already shown, no ' consultation,' in the proper sense of the word, be- 
tween them. The surgeon of the company examines, it is true, the 
plaintiff before, and in the presence of his (the plaintiff's) own medical 
men ; but there is no after-discussion of the case, no attempt, as in an 
ordinary consultation, to reconcile discordant views, and to come to a 
combined opinion on the case. Neither party knows the exact views of 
the other on any point, or on the value oi any one symptom, until they 
are heard in court. This is a great evil, and might be corrected by the 
surgeons on the two sides meeting as ordinary consultants discussing the 
case together, and, if possible, drawing up and signing a conjoint report. 
If such a report could be obtained, it might be handed in for the guid- 
ance of the judge and counsel, and the strictly medical part of the case 
would be much simplified. In fact, it would be disposed of if all parties 
concerned had substantially agreed before the trial as to the nature, ex- 
tent, and probable duration of the plaintiff's injuries and their conse- 
quences, the tripod on which the medical question always rests. In the 
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event of there being such discrepancy of opinion that an agreement 
eonld not be come to on any or a^l of these points, the judge should ap- 
point at least two aurgeona of known character, and of recognised skill 
m the particiiliir class of injury under consideration, to draw up a report 
upon the plaintiGf'a past and present condition and future prospects. 
This report would serve to guide the Court in coming to an opinion on 
the purely surgical part of the case, and afford it that informatiou which 
men who admittedly know little of a subject on which they are to decide 
m.ust necessarily be supposed to wish to obtain. The experts or assessors 
who draw up this report should be appointed by the Court, and not by 
the litigants. Their position would coiise^pientlj- be an independent 
oue. 1 hey could not be accused of unworthy motives. They could not 
be calumniated, and their evidence would not be disparaged by ground- 
less charges of partisanship. 

The report of such surgical assessors would necessarily be final. It 
could acarcelj^ be successfully disputed by those medical witnesses from 
whose conclusions it differed. Hence it would be of paramount impor- 
tance that none should be selected for such an important post as that of 
assessor who was not recognised aa possessing not only a sound general 
knowledge of surgery, but such special experience in the diseaees result- 
ing from injuries of the cord and brain, np to render his opinion worthy 
of all consideration in the eyes of his professional brethren. Such a 
plan would not interfere with the present machinery of the courts. The 
case would continue to be tried in the ordinary common law courts, bo- 
fore a jury who would decide on all its facts. Their judgment, and that 
of the Ooiirt, would bo guided in all matters of scientific opinion either 
by a conjoint surgical report, or, if that cannot be arrived at, bv the 
written atjiteroent of competent surgical assessors, who, having had free 
access to the plaintiff and to the medical reports on both sides, could 
arrive at a definite and unbiassed conclusion as to the nature, extent, and 
probable duration of his injuries and their consequences. It would, I 
venture to submit, be in the highest degree advantageous to the medical 
as well as the legal profession. The great inconvenience of the system 
of indiscriminately subptenaing medical practitioners who are but little 
concerned in the case would be stopped ; conflict of medical evidence 
would no longer occur. Engendered as it is partly by the want of 
proper understanding between the medical witnesses, and greatly en- 
couraged by the want -of due, scientiBc knowledge on the part of tlie 
Court, it would not survive the necessity of both parties either making 
a conjoint report or submitting their differences of opinion to the arbit- 
rament of skilled surgical assessors selected by the Court. And. lastly, 
the ends of justice would be attained with more certainty than they 
often are under the present system. 

The conclusions that may be drawn from the foregoing observationa 
are as follow :— 

1. That a serious hardship is inflicted on medical men by the present 
system of uselessly multiplying medical witnesses in compensation cases. 

3. That much evil results from the want of adequate scientific and 
technical knowledge on the part of the Court. 

3. That the Court should be assisted by assessors of known skill and 
experience in surgery. 

4. That such assessors should be appointed by the Court, and not by 
the litigants. 

5. That the surgical witnesses on both sides should be required to 
meet and to draw np a conjoint report on the case before the trial comes 
on. Such report to be submitted to the Court for its guidance in the 
medicat'and surgical parts of the case. 
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. That in the event of the surgical witnesHes being unable to agree 
on the terms of such a report, the eiise be referred to tlie itaseseors, who 
will report to the Court ou the nature, extent, and probable duration of 
the plaintiff's injuries. 

That the report of the assessors be final.' 



LECTURE XrV. 

OS THE TREATMENT OF CONCUSSION OF THE SPINE. 

In the treatment nf a case of concussion of the spine the surgeon must 
hear in mind that he has not to do merely with an ordinary physical 
lesion, but with one that influences materially the moral and mental 
condition of the patient, and the symptoms of which are in turn seri- 
ously aggravated by that very moral depression which it has engendered. 
It becomes, therefore, a most difficult problem to solve how to combine 
that treatment which the injury that the spine has sustained may 
require with that calculated to prevent, or at all erenla not to augment, 
the hypochondriacal and liystorieat states so often resulting from these 
accidents. 

The primary and immediate treatment of a case of concupsion of the 
spine presents nothing peculiar or that calls for special attention. The 
moderate administrations of diSusiblo stimulants, warm drinks. t!ie 
repose of bed, and the local appliciition of hot fomentations, if superfi- 
cial or deep pain is suffered, comprise all that needs be done m thoEii 

ses. 

The after-treatment resolves itself into moans for the alleviation or 
cure of those diseases which are the more remote consequences of the 
injury sustained by the vertebral column and its contents, or of the 
shock to which the nervous system has been subjected. It includes a 
variety of therapeutic means, amongst whicJi rest, counter-irritation, 
electricity, absorbent, sedative, and tonic medicines are the more im- 
portant. 

The method of application and the mode of administration of these 

rious local means and constitutional remedies present nothing that is 
in any way special in the treatment of these injuries. 

The point that essentially, and at last must guide the surgeon in his 
choice of remedies, is the pathological condition that lies at the bottom 
of the secondary disease, induced oy the concussion of the spine or the 
nervous shock to which the patient has been subjected. Is this sub- 
inflammatory, of the nature of meningitis, myelitis,- or meningo- 
myelitis? or is it the very reverse, indicative of exhaustion or an rem i a 
of the nervous centres ? It is obvious that the determination of this 
point is of the first importance, and that the treatment which would be 
proper and beneficial in the one case would be in the highest degree 
improper and hurtful in the other. Bearing this in mind, let us con- 
sider more in detail the different means that we adopt. And first with 
regard to the treatment of the inflammatory state. 

Jiest. — The first thing to be done in a case of injury of the spine witli 
concussion of the cord is undoubtedly to give the injured part complete 
rest. But rest of the spine means the prone or recumbent position con- 
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timiously maintained ; completo immobility of the body, the avoidance 
not only of walking and movement of any kind, but even in many cases 
of standing upright. It entails, eonsequentlT, an interrnptioii. often a 
long suBpension, of all the ordinary occupations of life. The idleness 
which is the necessary result of long-continned enforced rest is, how- 
ever, apt to act injuriously on the mind, more especially in that largo 
clfliBS of labouring or of active business men who with little intellectual 
culture, have, in illness, no mental resources to fall back upon, their 
lives having been spent from boyhood in a hard struggle for bare subsist- 
ence, or in the absorbing pursuit of gain. These men, who are amongst 
the most frequent suSerers by railway collisions, truly ' know no Paradise 
in rest,' and to. them the long- continued monotony of a sick room is a 
source o£ much mental depression, which is often aggravated by the loss 
of the means of siiatenanee, and by the corroding cares of the res 
iingnsim domi, consequent on the annihilation of all business income. 
The cousoquoncea entailed by rest thus exercise a most injurious influ- 
ence in atill farther depressing the moral tone and mental elasticity 
which have already been seriously shaken by the effects of the accident 
for which repose is enjoined. 

But notwithstanding these concomitant and unavoidable ills, rest, 
absolute and complete, is a necessary preliminary to, and accompani- 
ment of, all other treatment in every case of injury of the spine, whether 
from direct violence, strain, or wrench, that is accompanied by symp- 
toms of concussion of the cord, and above all, by those of meningo- 
myelitis. 

The importance of rest cannot be over-estimated in theee cases. 
Without it no other treatment is of the slightest avail, and it would ho 
as rational to attempt to treat an injured brain or a sprained ankle with- 
out repose, as to benefit a patient suffering from a severe concussion or 
wrench of the spine unless he is 'kept at rest. In fact, owing to the 
ostremo pain in movement that the patient often suffers, ho instinetivcly 
seeks rest, and ia disinclined to exertion of any kind. It is the more 
important to insist upon rest when, however, the cord rather than the 
column is injured, for not nnfrequently patients feet for a time benefited 
by movement— by change of air and of scene. And hence such changes 
are thought to bo permanently beneficial. But nothing can be more 
erroneous than this idea, for the patient will invariabTy be found to 
relapse and to fall back into a worse state than had previously existed. 
The truth is, that in most of these cases of spinal concussion there is 
mental disturbance as well as physical derangement. New scenes 
benefit the mind and cheer tho spirits, but the ejtertion of travelling in 
anarch of them, and tho necessity far increased bodily exercise are most 
injurious to tho physical state and tend greatly to aggravate existing 
spinivl irritation. In more advanced stages of the disease, when chronic 
meningitis iias set in, the patient suffers so severely from any, even tho 
very slightest movement of the body, from any shock, jar, or even 
touch, that ho instinctively preserves that rest which is needed, and 
there is no occasion on the part of the surgeon to enforce that which the 
patient feels to he of imperative necessity for his own comfort. 

In order to secure rest most elBciently, the patient should be made to 
lie on a prone couch. There are several reasons why the prone should 
be preferred to the supine position. In the first place, in the prone 
state the spine is the highest part of the body, and thus passive venous 
congestion and determination of blood to the spinal cord, which are 
favoured and naturally occur when the patient lies on his back, are 
entirely prevented, and that additional danger which may arise from 
this cause "is averted so long aa the prone position is maintained. Then 
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jain, the absence of preBsnre upon the back is n great comfort in those 
iaaea iii which, in consequence of iujury to the vcttebnil column, it is 
hnduly sensitive and tender. Lastly, the prone position presents this 
advantage over the supine, that it admits of the application of any 
necessary treatment. 

To some patients the prone position becomes Tery irksome and cannot 

oug be borne. It then becomes neceasair to allow them to lie flat on 

" a back, with the head slightly raised. There is this peculiarity about 

e maintenance of the supine position in tiiese cases, — that the danger 

»f sloughing of the hack ia but very small. It is remarkable, indeed, 

r very rarely this occurs. Hence the prone position is not necessary 

i preventive of the complication. 

The vitality of the paralyzed parts in paraplegia from concussion of 
kfae spine does not fall so low as it does in cases of compression or lacera- 
aon of Ihe cord in fractured spine. 

Sloughing from pressure upon exposed and prominent parts, which is 
common in paralysis after fracture of the spine, does not occur in 
E of loss of power from spinal concussion, 1 do not remember ever 
|o have seen a case in which confinement to bed or couch, even though 

JTolonged for many months, was followed by this serious and often 
ital consequence of ordinary traumatic paraplegia. In fact, in all these 
bases of concussion, bedsore may, with tiie most ordinary care and at- 
tention to cleanliness, and relief from pressure, be entirely prevented. 
When the patient begins to move about, equal comfort and advantage 
Vill be derived from the use of the plaster of Paris jacket, the poroplas- 
io jacket, of spinal stays, or a gutta-percha case, to embrace the shoul- 
lera, neck, and occiput, and support the back. In cases where the 
jervical spine alone is affected, the use of a stiff collar is beneficial. 

But if rest is needed to the spine, it is equally so to the brain. I have 
^peatedly in these Lectures had occasion to point out the fact that in 
nses of concussion of the spine the membranes of the brain become lia- 
ble to secondary implication by extension of inflammatory action to 
ihem. The irritability of the senses of sight and hearing, that ia so 
Xiarked in many of these cases, with perhaps heat of the head, or flnsh- 
iiga of the face, are the best evidences of this morbid action. For the 
mbdual of this state of increased cerebral excitement and irritability, it 
absolutely necessary that the mind sliould be kept as much as possible 
Wrest, and that disquieting influences and emotions should, as Jar as 
iracticablo, be avoided. The patient, feeling himself unequal to the 
itigne of business, becomes conscious of the necessity of relinquishing 
;, though not perhaps without great reluctance, and not until after 
lany ineffectual efforts to attend to it. Under these circumstances the 
^ain must be allowed to lie fallow for a season. It is seldom necessary 
< msist on this absolute rest of brain in one who sufi'ers from cerebral 
Titation. He finds it simply impossible to employ his mind on any 
"bject that requires an effort of the intellect or the strain of sustained 
tention, without a great aggravation of his suflerines. But if unable. 
occupy himself witli the ordinary business of his life, care must be 
iken that the patient do not suffer from the mental inaction and fall 
ito a state of melancholia from the monotony of his enforced idleneaa ; 
id attempts should be made to fill up tlie vacant hours by recreation of 
me sort. 

But if rest is thus absolutely necessary in cases of meningitis and 
lyelitis, it i? not equally so in those cases of spinal anieraia, which so 
Bsely simulate real organic disease, and which are often associated with 
'ateria. In these cases the patient should be enconras^d to move 
(out ; to be much in the open air. If unable to walk, then he most 
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nae a carriago or a cliair. But anyway, out-ofdoor life aud exercise of- 
some kind, though to a limitL'ti extent, will be neefu!. 

Sleep, — Next to rest it is most important to endeavour to secure aleop 
in cases of coDcasaion of the spine. It is impossible to expect that the 
nerTona system can recover itaeif so long as the patient passes wakeful 
nights, or is disturbed by horrible dreams. Unfortunately in these' 
cases narcotics are as a rule not well borne. The various preparations 
of opium and morphia, whether administered by the month or given 
hypodormieally, are not only seldom ancceaaful in securing rest or iu 
allaying pain, but are often positively injurious, at least so far as secur* 
iug sleep is concerned. Chloral hydrate is more advantageous and safer 
than the opiates. It should be given in tolerably full doses, from 25 to 
40 grains, either at once or divided in the coarae of the night. Next tti 
the chloral hydrate, and especially in those' cases in whicli there is di8) 
tinet meningeal irritatioq, the bromides are of great service, and indeed, 
may often be advantageously combined with tTie chloral, tranquillieiDg 
the cerebral irritation whilat the chloral more distinctly induces sleep. ; 

Local (ippUcatiojis. — The local treatment to be applied to the spina 
will vary according as we have to do with men in go- myelitis or an£emi» 
of the enrd. 

In the inflammatory affection in the early stages, hot fomentations* < 
leeching, or dry-cupping will be of essential service. At a more adV 
vanced period repeated blistering will be found to give great relief. I 
have never found it necessary to employ issues or setons, but if there ia 
evidence of diaeaae in the vertebral column itself, these might be em* 
ployed with advantage. The pain which I have termed sacrodynia is. 
little influenced by ordinan- topical agents. Tiie only means that I 
have found to ensure a beneficial influence on it liave been active atimm 
lanta or counter-irritants, such as biiatering, or the thermic hanimer. 

In the diffuse hyperfeatheaiii of spinal ansmia, the ice-bag and the 
continuous galvanic currents are often useful. In these cases, alar" 
various embrocatioos of belladonna, aconite, camphor, &c., will 1 
found to allay pain and comfort the patient. 

In the more advanced stages cold salt-water douches, or the showers 
hath, will prove serviceable. 

Medtciiies.—T\ie iodide of potassium is of the greatest value in al^ 
tliose cases in which there are evidences of chronic or subacute menin* 
gitis. It should be given in tall doaea, and continued for a considera* 
ble lengCli of time. It may be well to commence with 5 grains three 
times a day, and fco carry it on gradually nnti! from 15 to W are ^ivea 
for a dose. It is particularly in cases of mascular cramps or stiftnoss 
that the iodide is of service, and in those forms of flbroid or ligamentous 
tsnderoeaa that are frequent after wrenches of the spine, and that resem- 
ble rheumatism 

The bromide of potassium or of ammonium is usefnl in relieving the 
cerebral distress, irritation, or ju-essure, that is so frequently complainef 
of as a concomitant symptom of moningo-myelitis. 

The employment of the perchlnride of mercury in certain forms oi 
paraplegia was strongly advocated by Sir Benjamin Brodie and Dr. 
Latham. The great value of this remedy and of the iodide of potassium 
is univoraally admitted in syphilitic paralysis. In some of the traumatifi 
forms of paraplegia the use of the pcrchloride is equally efficacioOa. lit 
ordinary idiopathic paraplegia — in those forms of the "disease that arisfl 
from other than traumatic causes, in which the paralysis is rather due 
to nutritive changes, leading to softening, to disintegration, and dis* 
organisation of the substance of the cord itself than "to inflammatory 
action developed in an otherwise healthy person — mercurials would un- 
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doubtodly be iujurious rather than beneficial. So alao in spinal antemiii 
Jhey would bo nioat liurtfid. 

But, on the contrary, iu tboae traiimaLic forms of parstplegia, dependent 
u preasin'o from cxtravaauted bluod, on inflammutiun of tlie meningeB, 
in presaure on the cord from inflammatory efftisiona, the perchlorido of 
lercarj is undoubtedly most beneficial. It is in similar citses, and 
jore especially in the more marked eases of meningitis of a sub-acute 
haracter — those cases in which there is morbid rigidity and contraction 
t muaoles, that iodide of potaesium is ao markedly beneficial. 

Treatment of Spinal Anamia. — When the symptoma are rather those 
I spinal ansamia than of ineningo-mye]itis,'the preparations of iron and 
trychnine will be found to be of the highest value ; in fact, as has 
li-eady been stated in the Lecture on Diagnosis, the tolarancti or not of 
trychnine in these cases will serve as a therapontic test of conaiderable 
nalue, as to whether the diaeaae be one of apinal eshaustion or of infium- 
nation. There ia probably no better method of admiuiatering these 
'' s, in the majority of the cases that 1 have mentioned, than by 
a pill three times a-day containing a quarter of a grain of the 
xtract of nux vomica with two or three grains of the dried sulphate of 
rou, or administering them in the form of the sjrnp of the pboBphates 
if iron, strychnine, and quinine. But the preciae method of adminie- 
i^tJon gignifiea little, it ia the principle on which I wish to insist, and 
to which I wish to direct your attention, that you must treat these cases 
»f spinal aneemia by means of alrychnine and iron in some ahape or 
mother. In addition to this, you will find it necessary to insist upon a 
iberal allowance of good food being taken with wine or beer. I have 
Bpoken of rest as being absolutely iieceasai-y in those cases in which 
there ia meningo-myelitia ; but in cases of spinal ansemia it is desirable 
that the patient ahouid be as much as possible in the open, air, carried 
out, laid on a mattress, drairn about in a Bath chair, when the season 
permits. The monotony of the seclusion to a bed-chamber is most in- 
orious. Some mental occupation ahouid be insisted upon ; recovery ia 
Dften materially retarded, and, indeed, the ill-efiecta in many of these 
iases o! concussion of the spine, followed by au exhausted state of the 
lervoua system, are greatly increased bv want of employment, amnse- 
nent, or mental distraction of some kin^. The patient dwells upon his 
lufEeringa, becomes morbidly sensitive in mind, or melancholic and hjpo- 
ihondriaeal. Those mental conditions are especially apt to develop 
hemaelves in people of active business habits, with few intellectnal 
(ssourcea. Such persons, when forced to lead a life of physical inac- 
ivity, have no means of filling up their time and occupying their 
houghts by intellectual pursuits, even of a very simple character ; and 
c is in them especially that a forced inactivity exercises ao very preju- 
licial an effect in retarding or altogether preventing recovery. It ia in 
hese cases of spinal ancemia, and in such individuals especially, that 
change of scene ia of great benefit. Injurious as travelling, and espe- 
ially a residence at the sea-side, so commonly ordered in an inconsid- 
rate off-hand manner is in cases of meningo-myelitis, it is of the utmost 
alue in restoring the lost tone to the nervous system in cases of simple 
zhaustion of it. 

Exorcise is not advantageous whilst the nervous system continues in 
n exhausted or enfeebled state. Patients suffering from apinal anjemia 
^ay be benefited greatly by change of air and change of scene, their 
lutrition improved by the one and their mental tone invigorated by the 
ither ; but they are not improved by being subjected compulaorily to 
ixercise. As they recover they will inatinctively and proportionately to 
he return of strength resume their habitus in this respect. 
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It ia of gi'Bat importance to keep up the temperature of tLe body, 
especially of the extremities, by artificial means. Unleaa this is done 
the circulation becomes retarded in the cold feet and hands : nutritive 
changes are ill-effected ; the blood is cooled down in traTersing parts' 
the temperature of which is many degrees below the normal point.- 
Carried back to the heart in this cooled-down state, it tends to depress 
its action, and thus to lower the force of the circulation throughout thti 
body, and proportionately to lesson tao energy of all those actions de- 
pendent upon its activity. 

Electricity in its difEerent forma ia of exti'eme service in many cases of 
spinal anaamia and in the removal of local paralysis, whether it be con- 
nected with this condition, he the remote consequence of changes de- 
pendent on the'^truetural lesions of the cord, or the effect of local injury 
of some nervous trunk. 

For the necessary directions to guide the surgeon in the employment 
of electricity in these various oases, I must refer to the works of Rey- 
nolds, AlthauB, and Duchenne. There is nothing special in the mode' 
of its employment in traumatic cases that deserves particular notice. 
But there are a few words of caution and advice that I may give you > 
with respect to the class of cases in which it is likely to be beneficiaJ or 
hurtful. 

Faradisation will be found of especial service in cases of simple loss of 
nervous power without any signs of concomitant inflammation, central 
or peripheral. Thna it will be found of great use in the paraplegia of 
spinal anjemia. in the loss of power in the extensors of the foot and toea- 
and the peronei muaclea dependent on paralysis of the external popliteal' 
nerve, a form of paralysis that has frequently been referred to in theae_ 
lectures, and of very common occurrence after spinal concussion ; and 
lastly, in those localised forms of paralysis of the upper extremity 
dependent on affection of the supra- scapular, circumflex, or musculo- 
spiral nerves. 

The continuous current applied to the spine is particularly useful in 
spinal aniefnia and for the relief of the cutaneous hypeneatheaia associ- 
ated with it. 

Electricity in any shape is always hurtfnl when there are eymptcms of 
subacute infiammatory action, especially of the meningeal form, assooi-' 
ated with the paralysis,- as indicated by muscular rigidity or painful 
cramp. I think that we may broadly say about this therapeutic ni!e with 
respect to the employment of electricity, that it is useful in those cases 
that are benefited by strychnine and iron ; whereas, in those that are- 
made worse by these remedies, electricity is equally hurtful, in fact, the 
injury reaulting or benefit to be derived from the use of electricity will 
be in the exact ratio of the inflammatory or asthenic character of the 
paralysis. 

The treatment of spinal ansemiamayhe summed upinavery few words 
^a cheerful life, plenty of fresh air, sea or mountain, well-veutilattd' 
rooms, repose but not solitude, wann sea-water bathing and douching, 
skin-friction, good food, iron, quinine, phosphorus, and strychnine. 
And should the spine be tender, repeated flying blisters to the painful 
parts ; in fact, an hygienic, dietetic, and medicinal plan of treatment 
of a tonic character. 

But whatever treatment be adopted, no speedy benefit can be expected. 
In the most favourable cases the duration of the symptoms will have to 
be counted by months, in many by years. For the health may continue 
permanently broken, or some local nerve lesion will persist in spite of 
the most careful treatment. 

When the case involves a claim for compensation, care must be taken 
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to see that the treatment prescribed is properly carried out, and that 
the patient does not by neglecting it and nursing his symptoms mislead 
the surgeon as to the gravity and probable persistence of his condition 
and the inefficacy of treatment in relieving it. 

The treatment of various local ailments consequent on or associated 
with the spinal injury need not detain us, as it must be conducted on 
general medical and surgical principles. 
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